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FORDATH COMPLETE SHELL SAND COATING UNITS 
FORDATH SHELL MOULDING UNITS 
FORDATH CORE SAND MIXERS 

a FORDATH CORE EXTRUSION MACHINES 

_ FORDATH ROTARY SAND DRIERS AND COOLERS 

CORALL COREBLOWING MACHINES 


THE FORDATH ENGINEERING CO. LTD., BRANDON WAY, WEST BROMWICH STAFFS. ] 
Telephone : WESt Bromwich 1665 (4 lines) Telegrams: Metallical, West Bromwich ' 
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Refractory Sands 


TECHNICAL 
DATA 


of any ‘GR’ 
for all Sands 


sent on request. 


GENERAL REFRACTORIES LTD 


GENEFAX HOUSE - SHEFFIELD 10 - TELEPHONE: SHEFFIELD 351113 
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More and more 
BIGGEST 
*industries are 
SPECIFY JOY 
LORS taking a liking to 


JOY 


AND YOUR 
APPLICATION...? Europe’s biggest . gasworks, Britain’s biggest cement 


manufacturers, fertilizer factories, foundries, mines, gravel pits and 
quarries ... All over Europe, Joy Limberollers are taking the 
limelight as the nearest technically perfect idler + 
yet devised. Only two self-lubricating bearings; 
flexible steel cable suspension; perfect catenary 
belt support; non-wearing, non-inflammable 
Neoprene roller, non-spilling, ‘ cushioned ’ ride. 


Soft Ores? Chemicals? Gravel? 
Sale? Quenching Coke? Flour? 
Semi-liquids? Cement? Very few 
materials can defeat a Limbe- 
roller conveyor. See how 
Limberollers would cut your 
materials handling by writing 
for informative eight-page book- 


PE’S BIGGEST 
ORKS SPECIFY These and many other advantages pinpoint 
JOY LIMBEROLL TTS British-made Joy Limberoller idlers as the biggest advance 
| CON > in materials handling in years. - 


CAPPIELOW - GREENOCK - SCOTLAND 


AND MORE ARE EXPORT SALES: 7 HARLEY STREET, LONDON, W.!. 
JUST ABOUT TO... Your local Limberoller distributor:— — 
‘ SCOTTISH MIDLAND 
Limberoller idlers are now Potter & Cowan & Co. Ltd., Central Manufacturing & Trading Co. 
54 French Street, Glasgow, S.E.2. (Dudley) Led., 
available with modifications Bridgeton 7131. Halesowen Road, Old Hill, Staffs. 
NORTHERN Cradley Heath 69434. 
for rope conveyor systems. If Hill Porter (Newcastle) Ltd., SOUTH WESTERN 
G Pit Yard, Wallsend-on-Tyne. M.Q.C. Equipment, 
you use rope conveyors the new Wallsend 64002. Braysdown Works, Peasedown, St. John, 
LIMBER icati lover td., adstoc 4 
OPE publication should Vieworia Works, Vietoria Road, Leeds, SOUTH EASTERN, 
eeds 36071. jouthern Industrial Rubber Ltd., 
be at your elbow. NORTH WESTERN: 1 High Street, South Norwood, London, 
Atlantic Rubber Co. Ltd., -E.25. 
Please ask for a copy. — Street, Broadheath, Altrincham, Livingstone 5568. —_ 
heshire. 


Altrincham 3727. 
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en fection! 


UNIBLAST 


FOR LONGER LIFE! 


MANUFACTURED BY 
IMPREGNATED DIAMOND PRODUCTS LTD - TUFFLEY CRESCENT - GLOUCESTER 


DISTRIBUTED BY 


UNIVERSAL GRINDING WHEEL COMPANY LTD - 


STAFFORD - TEL: STAFFORD 381 
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This photograph \ 
appearing by kind \ 


permission of the \ 
Alliance Foundry Co. 
4 Ltd. of Luton, \ 
Bedfordshire. 
‘ 
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/ 
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WHAT A 
USER THINKS 
OF OUR 


SAND 
PROJECTION 
MACHINE 


FOUNDRY MECHANISATIONS (BAILLOT) LTD. 
Offices & Works: DENBIGH ROAD, BLETCHLEY, BUCKS. 
Tel.: BLETCHLEY 3354 Regd. Office: 29, CROMWELL ROAD, LONDON, S.W.7. Groms: “FOUMEC " BLETCHLEY. 
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High the 
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FOR 
ALLEABLE IRONS 


AT LOWEST PRODUCTION COST PER TON 


AUXILIARY EQUIPMENT 
FULLY PROVIDED FOR BOTH 
FIRING AND MECHANICAL 
CONTROL. 


AUTOMATIC COMBUSTION 
CONTROL EQUIPMENT 
GIVES OPTIMUM MELTING TIMES 
WITH MINIMUM FUEL CONSUMP- 
TION AND MAKES THE ROTARY 
FURNACE THE MOST ECONO- 
MICAL MELTING UNIT FOR THE 
PRODUCTION OF MALLEABLE 
IRONS. 


ilting Type Rotary furnace reduces time anc 
abour for charging. The furnace may be tilted to 
vertical position for relining. 


urnace Capacities up to 10 Tons. 


ANTAGES OF THE OIL- 
RED ROTARY FURNACE 


lity to superheat to very high 
temperatures. 

melting. 

Flexibility of production. 


plicity of operation. 
h thermal efficiency. 


Minimum Maintenance and Labour. 


MONOME i ER MANUFACTURING CO. LTD. 


SAVOY HOUSE, 115-116 STRAND, LONDON, w.c.2. 
Temple Bar 9025 


| 
: 
— 
f 


SIXTY TONS CAPACITY HOPPER DISCHARGE SYSTEM TO S.B.3 
MILL (30 T.P.H.) FOR MULTIPLE SANDRAMMER INSTALLATION. 


‘| 
CONTINUOUS CASTING PLANT, USING F.E.2 AND F.E.3 
HYDRAULIC UNDERSAND FRAME MOULDING MACHINES. 


4 


. 1000. AUTOMATIC SHELL MOULDING MACHINE, 
(SHELL SIZE 30” x 20”) 


F.E. is the symbol of Foundry Efficiency and is the 
hallmark of advanced foundry engineering and the 
modern rugged plant and machinery designed and 
manufactured by Foundry Equipment Ltd. 


Formed in 1932 to supply specialised equipment to all 
foundries. Commenced manufacturing in 1934 and has 
maintained a continuous policy of research, design and 
development, manufacture and expansion. Is Europe's 
leading manufacturer of foundry equipment and currently 
exports over 50 per cent. of its production to the leading 
industrial countries of the world. 


Our comprehensive catalogue or specific machine leaflets 
are available on request, and we shall welcome your 
enquiries. Our sales technicians will visit you to discuss 
any foundry problem. Our Works and Demonstration 
Foundry are always open to visitors, who are welcome at 
any time. 


(Leighton Buzzard is 40 miles North-West of London.) 


F.E. Overseas Operations—Associate Companies 


AUSTRALIA: 
Foundry Equipment (Australia) Pty. Ltd., 
Philip Highway, Elizabeth, S.A. . 
CANADA AND U.S.A.: 
F.E. (North America) Ltd.,- 
47, Advance Road, Toronto, 18. 
SOUTH AFRICA: 
F.E. (South Africa) (Pty.) Ltd., 
cr. Booysens Road & Trump Street, Selby, Johannesburg. 
SPAIN: 


Foundry Equipment '’, Comercial Espanola, S.A. 
General Goded, 42. Madrid 4. 


Agents in all Industrial Countries. 


FIVE NO. 220/530. AUTOMATIC COREBLOWER ‘ PACKAGE 
UNITS’ IN AUTOMOBILE FOUNDRY. 


= 
| 
.. 
DE! 


rade journal, 


s the|= 
thela 
and | 


to all 
id has 
n and 
rope’s 

SENIOR NO. 2A. SANDRAMMER, FITTED HYDRAULIC POWER 


rently 
a TWIN DISTRIBUTION LINES (WITH 16 AUTOMATIC ELECTRONIC 
ading | PLOUGHS) ON 90 T.P.H. SAND PLANT FOR MALLEABLE IRON FOUNDRY ASSISTANCE AND OPTIONAL REMOTE CONTROL. 


2aflets 


Your! DESIGNERS & MANUFACTURERS OF: 


jiscuss 
ration 


meat} Large Continuous Casting Plants. 
on.) Semi-Mechanised Installations. 
Sandrammer Installations. 

Sand Mills (Batch and Continuous), Screens 
and Disintegrators. 

Sand Handling Plants (Conveyors, Eleva- 
tors, Hoppers). 


nies 


H.E.B.1 HYDROIL-ELECTRIC BO 
Moulding Machines — Pneumatic, Mag- MOULD SIZE 12° (OTHER SIZES 14" AND 16"), 


netic, Hydroil-Electric and Hydraulic. 


Sandrammers—Impellor type. 
Continuous Platform Mould Conveyors. 


Knockouts, Pushers and Empty Box 
Return Equipment. 

Shell Moulding Machines and Shell Core 
Blowers. 

Automatic Coreblowers and Core Shop 
Equipment. 


DUPLEX MOULDING AND CONTINUOUS CASTING PLANT 
FOR SEWING MACHINE CASTINGS (INSTALLED IN SPAIN). 


FOUNDRY EQUIPMENT LTD. 


LEIGHTON BUZZARD, BEDFORDSHIRE, ENGLAND 


Sand Dryers and Coolers. 


\GE 


FOR TELEPHONE : TELEGRAMS : 


ra FOUNDRY EFFICIENCY => _ LEIGHTON BUZZARD 2441 (5 lines) ‘EQUIPMENT’ LEIGHTON BUZZARD 
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I’m pleased I saw 


Pp about 


Adhesives for 
Shell Foundries 


HOT TO HOT AND 
HOT TO COLD PROCESSES 


RESINOUS CHEMICALS LIMITED | Blaydon, County Durham. Phone: Blaydon 347-8 
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OVERHEAD CRAN ES 


Whanwer type you need-call in 
JOHN SMITH (KEIGHLEY) LTD | 


P.O. Box 21 THE CRANE WORKS KEIGHLEY YORKS Tel: Keighley 5311! (4 lines) Grams: Cranes, Ke 
London Office: Buckingham House, 19/21 Palace St. (one, Vi — ia St.), London 
‘ote Gallery 


Telephone: Temple Bar 1515 
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Why should this man tour your foundry with you ? 


He’s the man from Catalin, specialists in the de- 


velopment and manufacture of foundry products CATASET 


— willing and able, moreover, to advise upon their 
Air Setting Resin Binder= 
applications. What he has to say is important to 


you, because he can show you how Catalin For Gafee nee 
materials will improve your castings — and save finish and 

you money. A day with him is a day well spent. reduced fettling costs 
Call in the Catalin man to discuss your problems. 

Write or telephone: Catalin 


CATALIN LIMITED, Waltham Abbey, Essex. Telephone: Waltham Cross 23344 
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JOHN ALLAN « Co(Glenpark) Ltd. 
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is very like another J/g 


it” 


the difference is in 


METALLURGICAL ACCURACY 
CONSISTENCY 
AND 
FREEDOM FROM IMPURITIES 


which are the qualities of 


JOHN ALLAN 


Non-ferrous Alloy 


GUNMETAL 

BRASS 

PHOSPHOR BRONZE 

ALUMINIUM Backed by a tradition of quality and service 


LEAD built up in over 60 years 


GLASGOW WORKS: GLENPARK ROAD, E.!. Tel: BRIDGETON 384! (5 lines). 'G ““ALLMETALS, GLASGOW.” 
BIRMINGHAM WORKS: FREETH STREET, OLDBURY. Tel: BROADWELL 1325" (5 mi aed, "Grams: “‘ALLMETALS, OLDBURY.” 
LONDON: THOMAS ROAD, E.14. Tel: EAST 5411. ‘Grams: “ALLOYS, LONDON, £.14". ALSO AT NEWCASTLE-ON-TYNE. 


ESTABLISHED 1898 A MEMBER OF THE METAL INDUSTRIES GROUP 
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—— 


OF 


“MORE CORN FROM 
FINSBURY SQUARE 


** Now, now . . . a little more respect 
from you, my lad—that was one of 

the old masters of our early advertising 
(Hassell circa 1912). And what’s more 


we’re still passing each new winning post 
with Sternol Oils.” 
Sternol quality oils cut costs 
E STERNOL J STERNOL LTD. ROYAL LONDON HOUSE, FINSBURY 
SQUARE, LONDON €E.C.2. Tel: MONarch 3871-5 
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G.& R. THOMAS LTD 


CYLINDER * 


AND 


HIGH DUTY 
CASTINGS 


The perfect pig-iron or 
cylinder and high duty cast- 
ings . free from porosity 
and of high tensile strength 
Our Technical Staff is always 
ready to assist users and to 
advise with regard to mixtures 
We cordially weleeame your 
enquiries. 


GRADES OF IRON AVAILABLE — For Chilled & Hard Iron Castings 


IS | 
FAMOUS 
SINCE 
1844 
| 
Ss 
HATHERTON FURNACES BLOXWICH Nr. WALSALL STAFFS. 
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Another Perfect Strip 


Using ‘‘DURRANS” No. 10 
Prepared Blacking 


130 ton Ingot Mould is re-produced by kind permission 
of The Brightside Foundry & Engineering Co. Ltd. 


STEELMOL for sTEEL and SPECIAL IRON CASTINGS 


“a: HIGH CARBON BLACKING - CEYLON PLUMBAGO 
TERRA FLAKE - COAL DUST - GANISTER AND 
“ALUMISH” FOR ALUMINIUM Non-Silica PARTING POWDER 


JAMES DURRANS & SONS LTD 


PHCENIX WORKS & PLUMPTON MILLS - PENISTONE - near SHEFFIELD 
Telephone: PENISTONE 3121 and 3122 Telegrams: BLACKING, PENISTONE 
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LEADERS IN THE FIELD 


...and still in the forefront 


UNION CARBIDE, leaders in the manufacture 

of alloy additive briquettes, provide the finest technical 
and advisory service available today. 

Backed by years of research and development UNION 
CARBIDE studies minutely every individual 
problem, application and contingency to provide 

the most efficient and economic production of all 
grades of cast iron. 

Prompt delivery and after-sales-service, allied to 

the consistent high quality and competitive prices of 
UNION CARBIDE briquettes, are appreciated by 
foundrymen everywhere as a part of UNION 
CARBIDE’S service to the metal industry. 


UNION CARBIDE LIMITED 


alloys division 
103 MOUNT STREET LONDON W1 


Telephone: Mayfair 8100 


_UNION 
CARBIDE 
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Service 
THE FOUNDRY 


‘urgical Control use of Fluxes. 
Metal by using Ceramic Strainer Cores and Discs. 
| Dust additional to Facing and Backing Sand. 
Iverskin Blackings, —— and Mould Dressings. 
Cores using Crulin and Crudol Core Binders (Oil 
Bonded, Air Setting Cereal or CO.2 Binders). 
Moulds Parted with Beecro Silica Free Parting Powder 
or Beecrol Parting Liquid. 
Casting Feeding with Alsica Exothermic Feeder Heads. 
Moulding Boxes supplied by B.F.U. 
Chaplets, Studs, etc. 


provi 


BRITISH FOUNDRY UNITS L™ 


THE FOUNDRY SPECIALISTS 
RETORT WORKS CHESTERFIELD 


\ 


Mé 
ON MPL 
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| 
Key to Sectional Drawing of Mo 
Sng for booklet No. 3 TU 
CRUDOL oF  CODEOX 
5 
CRUDEX is ILVERSKIN 
9 ” ” The 
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_TILGHMAN'S DUST COLLECTORS 


SERVING 
THE 
FOUNDRY 
INDUSTRY 


a complete installation 
at Arthur Balfour 

& Co., Ltd. 

Sheffield 


ELECTRIC FURNACE HOODS 


Tilghman’s specialise in the design, manufacture 
and supply of equipment for extracting fumes 
emitted from electric arc furnaces, either by fitting 
an exhaust hood, as illustrated, or alternatively by 


direct extraction from the furnace body. 


TUBULAR FABRIC COLLECTORS 
Automatic bag filter plants with synthetic filter 
tubes ensure no visible discharge to the atmosphere 
even during oxygen lancing. 

The plant illustrated has now been operating over 


eighteen months without any tube replacement. 


Tilghman’s Limited 
BROADHEATH, ALTRINCHAM, CHESHIRE 


LONDON OFFICE: | CHESTER ST., S.W.1I. 
A MEMBER OF THE STAVELEY COAL AND IRON CO., LTD, GROUP 
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CONTROLLED HEAT & AIR LTD. 


SMETHWICK ENGLAND 


5/41B/60 


Interchangeable - Accurately jigged 
and reamed. Withstand rough handling. 
Long life without distortion. 


Sizes and shapes to requirements. 


BILSTON STOVE & STEEL TRUCK CO. LIMITED) 
BILSTON Phone: BILSTON 41921 stases 


e Agents for FOUNDRY SUPPLIERS LIMITED. 
Southern England 25A, Cockspur St., London, S.W.I ’Phone: TRAfalgar 1141 


MOULDING 
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First Step 
in Efficient Foundry 
Mechanisation 


NOW REDUC 


@ Speeds up ramming 
and reduces costs 


@ Rams all ordinary 
patterns, large or 
small moulds alike 


@ No foundations or 
air supply required, 
a flexible electric 
connection sets the 
machine to work 


@ TOTAL radius of 
arms 10 ft. Maximum 


height 12 ft. 


PORTABLE TYPE 


Write Today for details: 


FOUNDRY PLANT & MACHINERY LTD. J 


EGLINTON WORKS, COOK STREET, GLASGOW C.5. SCOTLAND 


Telephone: Telegrams: 
SOUTH 2283 SANSLINGER, GLASGOW C.5 
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There’s a Pearson 
refractory for every 
type of furnace... 


A hundred years of know-how;y'goes 
into every Pearson refractory. This 
experience is your insurance of 
efficiency. It gives you more than 
value for money—it gives you the 
right refractories—at the right price 
and the service which can do so much 
to reduce your operating costs. 


E. J. & J. PEARSON LIMITED 
FIREBRICK WORKS, STOURBRIDGE 
Telephone : Brierley Hill 77201 


WATSONS 


(METALLURGISTS) 
LTD. 


Ferro Alloy Powders, 


All meshes, for Inoculations, Coatings, Spraying 
and Dusting. All Foundry Metals and Supplies 
for Steel or Iron. Refractories and Reagents. 


All grades of Ferro Alloys 


PULVOMETAL WORKS, MILL LANE, DRONFIELD 
NEAR SHEFFIELD 
Telephones : 3! 36-3137 Dronfield Telegrams : Cargo, Dronfield 
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WIN THE BATTLE OF THE BURR BY USING... 


PNEUMATIC TOOLS 


GRASSO 


B. O. MORRIS LTD., 'MORRISFLEX WORKS, BRITON ROAD, COVENTRY. TELEPHONE 53333 (PBX) 
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MM, FORMULA TWO 


THE FINEST ANTI-STICK MOULD RELEASE & 
AGENT FOR SHELL MOULDING 


This Ambersil product is now packed in 
Aerosol containers which facilitate sure and 
simple application . . . sure, because the high 
pressure ejection is a guarantee that the 
coating will fix to every part of the mould no 
matter how intricate the design, and simple 
because just one even pass over the mould 
surface is all that is required. 

Because of Ambersil’s composition, a film Formula Two does the rest. 
of only one micron thick (one pass) gives ¢ High Heat Resistance 
perfect results for several cycles; this saves 4 Low Surface Tension 
money and time. % Reduces rejects 

For performance, application and economy %* Improves finish 
. .. there is no mould release agent to equal 
AMBERSIL FORMULA TWO. 


Price details per aerosol :— 
16/- singles, 15/- $-doz., 14/- doz., 13/- two doz., AMBER OILS LTD., 11a Albemarle Street, LONDON, W.1 
11/6d. gross lots. MAYfair 6161/35. 


UNIT 


150-200 Ibs. Lift Out Crucible Type 
Furnace (Oil Fired) 


UNIT 
CONSTRUCTION 


*% ROBUST 
DESIGN 


LOW INSTALLATION 
COST 


LOW MAINTENANCE 
COST 


+ + 


ECONOMICAL 


The Furnace is one of a 
range of three :— 


60 Ibs. to 80 Ibs. 
100 Ibs. to 126 Ibs. 
150 Ibs. to 200 Ibs. 


UNIT ENGINEERING CO. 
EGMONT STREET, MOSSLEY, MANCHESTER 
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Tornado-Cyclogal 
centrifugal settlers provide 
extremely low resistance 

to airflow and high 
collection efficiency of 
particles down to 5 microns. 


For over 60 years, Industry has turned to ‘Tornado’ to settle dust 
and fume extraction problems. Keith Blackman were the first in 
the country to use air extraction as the basis for dust and fume 
exhaust systems. With this record and this experience they are 
the natural choice for your problem. You too, should ‘turn to 
Tornado’ for advice on complete plants or individual equipment. 
There is a qualified representative in every industrial area. 


Keith Blackman Ltd 


Dust and Fume Control Division 


MILL MEAD ROAD, LONDON N17 TOTTENHAM 4522 TA 3691/1063 


turn to Tornado’ 
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CLOTH FILTRATION 


== 

Tornado- 
= Fischer 
patented, 
self- 
cleaning 
filters 


Type 
270/540 
pocket 
filters 


Series TF 
dust 
collectors 


Series T 
self- 
contained 
dust 
collectors 


Solivore 
patented 
wet 
scrubbers 


Hydro 
precipitator 


Cyclogal 
high 
efficiency, 
low 
resistance 
cyclones 


Cyclogalax 
‘straight 
through’ 
cyclones 


Standard 
cyclones 


tubular 
collectors 


Paddle 


type 
industrial 
fans 


= 
4 Bz NVA wet 
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For arduous conditions Salamander SUPREX Crucibles have no equal—practice has proved their 
exceptional resistance to thermal shock and their maximum resistance to erosive slags. SUPREX 
often double, sometimes treble, the number of heats; they maintain a constant melting speed, save 
fuel and ensure minimum costs per ton of metal melted. For long life and a saving in cost, turn to: 


For Lift-out, Bale-out and Tilting Furnaces 
THE MORGAN CRUCIBLE COMPANY LIMITED 
Wandsworth Works, Point Pleasant, London, S.W.18. Telephone: Van Dyke 6422 
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AUTO ATION IN THE FOUNDRY 


Fully Automatic 


» Jolt Squeeze Draw 
Moulding Machines 


Type ARPA 
| _— A specially effici moulding machine which has 


hown best results in fully automatic and highly 
mechanized foundries in every respect. 


a Bhortest moulding times. 
¥ High sand ramming and rate drawing also with 


difficult moulds. 


The are easily accessible by means 
at the standard. 


2] 4, entral grease gun. 


control system olt Squeeze Draw 


Machine, 


Type RPA 


Please write for lea and quotations. 


Draw Moulding 
Machine, Type 
ARPA, ina 
fully automati 
moulding 
with sand ng, 
passover, 
and assembling 


| 


Agents for British Isles:—W. J. HOOKER LTD., 239A 
FINCHLEY ROAD, LONDON, N.W.3 
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Gaik EAST MOORS CARDIFF 


TELEPHONE: CARDIFF 33151 


MANUFACTURERS OF 


HIGH GRADE 
MACHINE CAST 


HEMATITE AND 
LOW PHOSPHORUS FOUNDRY 
IRONS 


A FREE METALLURGICAL SERVICE'IS AVAILABLE AND YOU ARE 


INVITED TO CONSULT US ON ANY FOUNDRY PROBLEMS 


T 
> » 


50 


MS 
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FIRST WORD in realistic 
supply and installation costs 


2 


LAST WORD in efficiency 
and economics 


3 
INDIVIDUALLY DESIGNED 
hot blast systems from 
| ton per hour. Recup- 
erative or direct oil-fired 
or gas-fired operation 


4 


Drawn STEEL or CAST 
IRON Tubes depending on 
size of plant 


5 
Plants designed for 650°C 
HOT BLAST at the WIND- 


HOT BLAST —= BELT IN OPERATION 
6 


VEW plants ordered during 
1959 range in melting rate 


variation from 6 ton-20 ton 
PLAN per hour output 
7 


The WIDEST range of 
recuperators available 


If you are considering HOT BLAST 
consult the specialists 


FUEL & METALLURGICAL PROCESSES LTD., 


21 St. James Road, DUDLEY, Worcs. 


Telephone: DUDLEY 54649 DUDLEY 5375] Telegrams : Fuemetpros Dudley 
FIO 
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| WORLD WIDE SERVICE FOR FOUNDRYMEN 


j Degassers C Ref xidant A Ae 


b 


Forr 


The Foseco factory at Drayton 
Manor, Tamworth, is the most 
modern of its kind in the world. 
it has to be to keep pace with the 
increasing demands of a growing 
indusiry. Here at Drayton Manor, 
something like SOO different 
Foseco Products are made for all 
branches of the foundry industry. 
All incoming raw materials are 
checked carefully; regular spot 
checks are made during manu- 
facture; batch sampling is carried 
out and all finished products are 
inspected thoroughly before pack- 
ing. In fact everything possible is 
done to ensure that Customers 
receive consistently effective 
Foseco Products safely and well 
packed. 


When you buy Foseco Products 


Ow you’re getting the best 


Pholographs are of sections of our Plant at Drayton 
Manor for the production of hot-topping materials. 


FOUNDRY SERVICES 
Long Acre, Nechells, 
Birmingham 7. 


Scavenger ating C 1s, Feeding »ypounds, Diecasting Fluxes 
| na nee isting Plasters, Pattern | ters. Refractory Washes and 
Bibuy Foseco and be sure 
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The ‘CLEAN AIR ACT’ demands 
EFFICIENT dust and grit suppression 


Inatal... 


WET ARRESTERS 


Designed by the principal Cupola 
manufacturers in the U.K. with 
more than 40 years experience 
and proven practice in all aspects 
of Cupola operation. 
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Many Foundrymen think Wet Spark 
Arresters sre a recent development 
and because of troubles experienced 
with some installations, usually caused 
through bad design, they tend to 
regard them with suspicion. 


We are proud that FORD MOTOR 
CO. selected TITAN Wet Spark 
Arresters for the 4 TITAN 30 ton 
per hour Hot Blast Cupolas which 
we installed in their new Thames 
Foundry, the most modern in Europe. 


These are illustrated, the second 
Cupola from the left is “‘ blowing " 
—note the complete absence of 
dark smoke, sure proof of efficiency. 


Photo completely untouched 
taken during normal 
operating conditions. 


THE 
CONSIDER THESE ADVANTAGES NSIRU CIIONA 
@ Reduce Maintenance or Repiacement ON S RUC IONA 
of Gutters, Drains and Roof Sheeting. ENGINEERING: CO- TENGINEERING: CO- LTD) 


@ Protection of Paintwork, Roof Struc-  pesicners & ACTUAL BUILDERS OF EFFICIENT FOUNDRY PLANT 


tures and Coatings, Glazing, etc. 


@ Eliminate Fire Hazards. It’s worth i 
approaching your Insurance Company! TELEGRAMS c 
STRUCTURAL 
@ Improve Working Conditions in Ad- 4753-4 
jacent Workshops Enamelling Plants, BIRMINGHAM: 12 
Offices. Send for brochure No. 213 TO-DAY 
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HOW TO CUT 


Two important factors 


make Borolite wheels the obvious choice 
for efficient high speed grinding 
at lowest cost. 

Firstly, as a Borolite wheel wears, 
the new grinding surfaces presented to the work, 

are equally efficient throughout its long life. 

Secondly, our technicians will advise you 
on the correct grade of wheel 

for any particular job, to ensure 


high speed production with maximum economy. 


LUKE & SPENCER LIMITED 


Phone: Altrincham 3281/2/3 


Viaduct Works * Broadheath * Altrincham * Cheshire “ Grams: Emery, Altrincham 
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Sterling boxes stay on the job 


Meters foundry practice calls 

for boxes able to withstand terrific 
stress and strain. Sterling boxes can 
be made to any degree of strength 
and do not of course crack or break 
like cast iron. Moreover they can 
be machined to fine limits on the 
outside for working against stops. 
Long life in service, accuracy 

and assured interchangeability 

make Sterling the foundryman’s 


first choice. 


LDING BOXES® 


The box illustrated here is used in a foundry 
where mechanization has reached a very high 
standard of efficiency. 


STERLING FOUNDRY 
SPECIALTIES LTD BEDFORD 
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Precoat your sand with liquid 
phenolic resin in the August- 
Simpson Mix-Muller. Demon- 
stration plant is available at 
our works for trials with 
your own materials and com- 
prises:— 

% August-Simpson Porto-Muller 
and oil fired air heater. 


Elevayor—fast moving cleated 
belt which elevates and assists 
in breaking down lump for- 
mation. 


% Rotary screen, with connect- 
ing chute to boot of elevayor 
thus ensuring re-circulation 
of sand which does not pass 
immediately through screen 
mesh. 


% Simple hand operated bagging 
unit. 
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Photograph shows typical 
demonstration plant as 
displayed on our Stand at 
BINGLEY HALL, BIRMINGHAM 
during May, 1959 


Sole Li and M 


Telephone: Halifax 61245/6/7/8 


(excluding Canada, Australia and New Zealand) of the t 9 
ENGLAND (lugus S 


fe ers for the British Empire 


LIMITED 


Telegrams: August, Halifax 
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Welding Grey-iron Castings 


- The science and art of welding has long become accepted by engineers as a 
reliable means of construction and also as a method for the reclamation of 
imperfect steel castings. Many years ago, a paper was presented by Mr. V. C. 
Faulkner to an international welding congress describing the methods used by 
a large automobile manufacturing concern for the reclamation of slightly- 
defective grey-iron motor-car castings. A well-known house-magazine issued 
by a welding-rod maker usually carries descriptions of the repair of iron 
castings broken inservice. In fact, the processes for the welding of iron castings 
are now well documented and widely appreciated. 

It would be of great service to ironfounders if engineers would accept the 
welding of iron castings as a normal process to be used if necessary in their 
manufacture. But first they must be assured that they receive a properly engi- 
neered component on which any weld reclamation has been carried out by expert 
craftsmen, exactly as is done in the steel foundry. It must also be realised 
that an iron casting welded by an amateur would most probably be much 


‘worse and not better for the treatment. The larger ironfoundry establishments 


could quite profitably organise a well-run welding department, open to custo- 
mers’ inspection and operated under metallurgical supervision, where the 
enhanced appearance and usefulness of a casting after welding could be 
guaranteed. 

Cases exist where a buyer of iron castings has such confidence in his supplier 
that he permits the reclamation of slightly-defective components to their 
mutual benefit. This laudable system can only be extended if ironfounders 
instal, under competent supervision, special departments for such services. 
With few exceptions, the old-fashioned method of burning-on a part of a casting 
broken off is too expensive and messy under modern conditions and the newer 
methods should be investigated. As a first move in the right direction, it would 
be well if an impartial body could carry out trials, publish the results and 
expand the foundry industry’s knowledge of the subject. This would give 
their customers good grounds for co-operating in individual cases and so 
build up data for the general good of everybody. Then, if a foundry were carrying 
a rejection loss of between 5 and 12 per cent., it might be worthwhile to get 
a welding expert to say what quantity could be salved and at what cost. 
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Touring Exhibition of Industrial 
Equipment 


A first “Touring Exhibition of Industrial Equip- 
ment” was opened by the Mayor of Croydon (Alder- 
man H. Lock Kendell, 3.p., c.ST.J.) on Tuesday, April 
26, at the Aerodrome Hotel, Croydon. In his speech 
of welcome, the Mayor said that it was particularly 
timely that such an exhibition should tour the country. 
Many new factories were being built needing modern 
equipment and facilities which, in turn, would create 
a demand in older factories for up-to-date equipment 
to keep their working conditions in line. The exhibi- 
tion is organized by Mr. W. G. Appleyard and is 
based on the idea that the products of the exhibitors 
be taken to ‘districts where prospective customers 
exist rather than expect interested persons to travel to 
one or other of the national exhibition centres. The 
exhibition stands can be easily dismantled for transit 
and subsequently re-created at the new venue. In 
each area to be visited by the exhibition, invitations 
are being given to works managers, production engi- 
neers and other executives in industry along with 
architects who would be interested in the application 
of several of the products shown to building con- 
struction. 

The first exhibition is to continue on tour for 13 
weeks and will visit West London, North London, 
Cardiff, Manchester, Newcastle, Glasgow, Liverpool, 
Leeds, Birmingham, Leicester, Bristol and Southamp- 
ton. From Croydon, the exhibition moved to the 
London area and could be visited this week (May 3-5) 
at the Town Hall, Chiswick, and at Ewen Hall, Wood 
Street, Barnet, on May 10, 11 and 12. Dates and places 
of the other tours are summarized below: tickets can 
be obtained from Mr. W. G. Appleyard, 71, Broad 
Street, Birmingham, 15. 


Cardiff, May 17 to 19 at Park Hotel; Manchester, May 24 to 
26, at Milton Hall; Newcastle, May 31 to June 2, at Durant 
Hall; Glasgow, June 7 to 9, at McLellan Galleries; Liverpool, 
June 14 to 16, at Central Hall; Leeds, June 21 to 23, at Griffin 
Hotel; Birmingham, June 28 to 30, venue not yet announced; 
Leicester, July 5 to 7, at YMCA; Bristol, July 12 to 14, at 
Royal Hotel, and Southampton, July 19 to 21, at City Hall. 
At each centre, the exhibition will be open from 11 a.m. to 6 p.m. 


Exhibitors 


The following manufacturers and companies have 
combined to display their products and services : 


Commando Industrial Services, Lloyds Bank Cham- 
bers. Warwick, offer a comprehensive cleaning and 
maintenance service, including boiler de-scaling, repairs 
to all types of refractory brickwork—industrial fur- 
naces, boilers, incinerators, cupolas, corestoves and 
ovens. In addition, the company undertakes the clean- 
ing of windows and rooflights, protective painting of 
steelwork, external and internal painting of buildings, 
painting of plant and complete cleaning of fuel tanks. 


Hughes-Johnson Stampings, Limited, Light-Metal 
Forgings, Limited, Oldbury, Birmingham, exhibit a 
number of forgings in a variety of materials ranging 
from carbon steels to titanium and including a number 
in aluminium alloys. 


Industrial Fan & Heater Company, Limited, Evelyn 
Road, Birmingham, 11, have on show a new propeller 
fan, the range of which covers 12 to 24 in. inclusive. 
The motors are totally enclosed, air-stream rated, 
squirrel cage, induction machines. The impellers are 
six-bladed and the motors are supported by four die- 
cast aluminium arms resiliently mounted. Other types 
of fans and heaters for use in factories, etc., are on 
view in addition to a roof ventilator in sizes from 12 
to 24 in. made from resin-bonded glass-fibre. 
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Tirfor, Limited, 27, Broomgrove Road, Sheffield, 10. 
exhibit lifting and pulling equipment which offers any 
height of lift or length of pull; capacities are from 
1 to 12 tons. 


Charles Smith & Son (Woodcraft), Limited, 82, Hurst 
Street, Birmingham, 5, specialise in the machining, 
turning and carving of wood. The company offers 
its services in the machining to specification, carving of 
all types of architectural and patternmaking require- 
ments, and wood-turning to fine limits for handles, 
bowls, etc. 

West Instrument, Limited, 52, Regent Street, Brigh- 
ton, 1, have on view temperature-control instruments 
and thermocouples for the plastics industry, furnace 
and general heat-treatment equipment. 


Firth Cleveland Tools, Limited (Surform Division), 
Stornoway House, Cleveland Row, St. James’s, London. 
S.W.1, exhibit a complete range of their Surform and 
Surcut hand-tools and power-tool attachments. The 
wide range of materials on which Surform tools can 
be used extends to all metals up to a hardness of 
mild steel. 


IVE Notes 


Approximately 65 members, their ladies and guests. 
attended the annual social evening of the Southern 
section of the Institute of Vitreous Enamellers held 
on Friday, April 29. The event commenced with 
dinner at the Connaught Rooms where, in the absence 
of Mr. Colin Stokes (section chairman) owing to 
indisposition, Dr. B. K. Niklewski presided. Accom- 
panying him at the top table were Mr. E. W. B. 
Dunning, Mr. N. Parker, Mr. G. L. Thompson, Mr. 
B. B. Kent, Mr. J. D. Gardom, Mr. L. E. -Turner, 
Mr. M. F. Ball, Mr. N. M. B. Kent and Mr. G. L. 
Hudson, most of whom Were accompanied by their 
ladies. At the end of the dinner, Dr. Niklewski, after 
the Loyal Toast, suggested that a letter of sympathy 
be sent to Mr. Stokes and this was agreed. He then 
expressed a welcome to the ladies, the members and 
officers of the Institute, and proposed a vote of thanks 
to the secretary (Mr. Turner) for the arrangements 
that evening. Mr. Thompson expressed the gratitude 
of the gathering to the chair. 

The dinner was followed by a visit to the London 
Casino Theatre to see the Cinerama presentation 
“South Seas Adventure”—a performance’ which 
rounded off a very successful informal function. 


Forty Years Ago 


It was typical of the foundry industry in the second 
decade of the century, that a scientist should be invited 
to address a meeting consisting mainly of practical men, 
plus a few metallurgists. Such a meeting, reported in 
the May, 1920, issue of the JouRNAL, was held in 
Sheffield with Dr. W. H. Hatfield presiding. Dr. F. 
Rogers, D.ENG., B.A., M.SC., who was the lecturer on 
“ Factors Contributing to the Soundness of Castings,” 
opined that the production of the internal combustion 
engine was a founder’s idea rather than an engineer’s. 
He advocated the use of pyrometers in the foundry, but 
one of the practical men at the meeting insisted that 
placing a standard rod into the melt for ten seconds 
and noting the effect, was an equally good, if not 
superior, method of measuring temperature. No doubt 
everybody went away from this, and similar meetings, 
not much the wiser. Amongst “New Companies ” 


listed, appeared the names of Talbot Stead Tube Com- 
pany, Limited; Whessoe Foundry & Engineering Com- 
pany, Limited; Thomas Wilson & Sons (Swalwell), 
Limited, and Ealing Park Foundry, Limited. 
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By D. Dixon 


Notes on the history of refractories are followed by a description of 
each of the principal groups, i.c., “ acid,” “ basic,” alumino-silicate and 
“ sundries.” The refractories which are most important for frit melting 
and fusing furnaces are then dealt with, and the paper concludes with 
extracts from an interesting discussion which followed its presenta- 
tion at a recent meeting of the Institute of Vitreous Enamellers. 


In the course of a recent lecture, Professor James 
White, of the refractories department of Sheffield 
University, stated that the earliest known fabricated 
firebricks appear to have been used by the Assy- 
rians for metal melting during the Middle Bronze 
Age, about 700 B.C. These firebricks were manu- 
factured from clay and sand—a relatively sophi- 
sticated mixture designed to minimize shrinkage 
during drying and firing. This type of mixing is 
still known to-day. Evidently the problem of how 
best to control volume changes during drying and 
firing of refractories, so as to secure the required 
dimensions, is not new. Professor F. H. Norton, 
in his well-known book on refractories, refers to 
the use of silica in the form of sandstone 200 to 
300 years ago for kilns and furnaces in North 
America. Sandstone may have a longer history 
than firebrick, and probably it was used with the 
line of cleavage vertical to the working face, so 
as to avoid shelling in service. 

Mr. F. H. Clews, the present president of the 
British Ceramic Society, in his contribution to the 
Symposium on Refractories published by the 
Society in 1953, refers to the lack of knowledge 
about the fireclay brick industry before this cen- 
tury. Certain fireclays were recognized as better 
than others for certain purposes, but it seems that 
no one knew why. In the absence of informative 
literature, it can only be assumed that for many 
years before this century the refractories available 
in Great Britain were based on silica from the 
Dinas deposits in South Wales, and on fireclays 
found chiefly in Stourbridge, Yorkshire and Scot- 
land. 


Progress during Present Century 

The foregoing helps one to appreciate the pro- 
gress made during the present century. The last 
30 to 40 years particularly has been a time of 
great change and expansion for the refractories 
industry, as for other industries. Some may say 
that the scientists and technologists have run ahead 
of those who have to produce refractories on a 
commercial basis from the plant and materials 
available to them. Indeed, the reward of pioneers 
in the application of scientific research is often 


* Reproduced by permission of the Institute of Vitreous 
Enamellers. 


worries rather than profits. This is very true in the 
case of refractories, for the relation between raw 
materials, processing methods and final properties 
is very complex. W. D. Kingery refers to this in 
his introduction to the book “ Ceramic Fabrication 
Processes,” published last year under the auspices 
of the Massachusetts Institute of Technology. 
There are now many raw materials for refractories, 
many manufacturing processes, and a great variety 
of uses requiring different properties. The trend 
is for refractories to be “ tailor made ” for specified 
JOOS. 


PRINCIPAL GROUPS OF REFRACTORIES 

The enamelling industry particularly, like its 
near relative the glass industry, requires a variety 
of refractories with conflicting properties. So it is 
useful first to name the recognized groups, with 
a brief description so as to get something of a 
complete picture, and then to discuss the refrac- 
tories which are most important for frit melting 
and fusion furnaces. 

The output in Great Britain is about 2,000,000 
tons yearly, comprising, in very round figures, 
about 1,000,000 tons fireclay, 500,000 tons of high 
alumina, silica and basic, and the remainder ground 
fireclay, cements, monolithics and sundries. The 
usual classification is: 

(1) * Acid” group, consisting of silica and semi- 
silica. 

(2) “ Basic” group, consisting of magnesite 
chrome, dolomite and forsterite. 

(3) Alumino-silicate group, consisting of fireclay 
and the high-alumina grades based on kyanite, 
sillimanite, andalusite and bauxite. 

(4) “ Sundries” group, which includes carbon, 
plumbago, silicon carbide, fused alumina, zircon, 
pure oxides and cermets. 


* Acid ” Group 

The silica rock known as quartzite is crushed, 
graded and mixed with a little lime, plus some 
organic bond such as sulphite lye to give green 
strength. Bricks and shapes are formed by pressing 
or tamping. They are fired in intermittent or 
tunnel kilns up to 1,450-1,500 deg. C., which 
converts the quartz into the forms known as 
tridimite and cristobalite. 
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Refractories 


A recent development has been the calcination 
of flints as a material for high-grade silica brick. 
The fusion point of silica is given as 1,710 to 
1,725 deg. C. Because they remain rigid and 
volume stable at temperatures close to their fusion 
point, silica refractories are used for continuous 
service under load, as in the sprung roofs of open- 
hearth furnaces and glass-melting tanks, in coke 
ovens and in gas-making retorts. However, they 
have a reversible thermal expansion which is some- 
what high and irregular, so they are unsuitable for 
furnaces operated intermittently with frequent tem- 
perature changes. Alumina is an impurity in silica 
refractories. During recent years, silica refractories 
have been improved by reducing the alumina con- 
tent to less than 0.5 per cent., and by reducing 
porosity to as low as 20 per cent. Their scope, 
however, is decreasing because of the trend towards 
basic refractories in the steel industry. 

Semi-silica refractories, composed of silica-clay 
mixtures natural or prepared, are useful for some 
medium-temperature furnaces, though they have a 
relatively low fusion point. This may be as low as 
1,545 deg. C. for the mixture of 94.5 per cent. 
silica and 5.5 per cent. alumina. The action of 
flux-laden combustion gases and fuel slags on the 
heated surface of semi-silica refractories is to form 
a brick-slag interface or skin which resists abrasion 
and erosion at medium temperatures, as, for ex- 
ample, in the walls of soaking pits for reheating 
steel ingots. The mixture of silica and clay known 
as ganister is an example of semi-silica for facing 
cupola-furnace linings, and for rammed linings of 
certain rotary and_ high-frequency induction 
furnaces. 

“ Basic ” Group 

Dr. G. R. Rigby, in a paper to the International 
Ceramic Congress in Vienna in 1957, stated that 
basic refractories, manufactured from magnesite 
and from mixtures of magnesite and chrome, have 
only one advantage over silica, namely their higher 
refractoriness. But this is an important advantage 
in steel melting. The fusion point of pure magnesia 
is given as 2,800 deg. C., and the maximum service 
temperature of basic refractories, composed of 
various mixtures, approaches 2,000 deg. C. In 
properties other than refractoriness, basic refrac- 
tories are inferior to silica or high alumina as they 
have higher bulk density, lower load-bearing capa- 
city, higher thermal conductivity, and a lower re- 
sistance to temperature changes, whilst, chemically 
and physically, they are less stable in service. One 
weakness in service is the tendency to shelling of 
the hot face, because of changes in temperature and 
furnace atmosphere—a form of wastage which is 
more complex than simple thermal spalling. 

Because of their resistance to alkaline dust, basic 
refractories are being used in certain other con- 
tinuously-operated furnaces, examples being the 
firing zone of rotary cement kilns and the checkers 
of glass-melting furnaces. Some basic grades are 
chemically bonded and steel cased so that they do 
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not have to be kilned. Most of the magnesite used 
in Great Britain is now produced from sea water 
on the North East coast, calcined into the form 
known as dead burnt magnesite or periclase. 


Alumino-silicate Group 


So the needs of the enamelling industry, as known 
at present, are met by the alumino-silicate group 
plus some silicon carbide and fused alumina which 
are useful because of their high thermal conduc- 
tivity. The Bowen-Greig-Schairer graph of refrac- 
toriness indicates fusion points of 1,710 to 1,725 
deg. C. for silica, falling to 1,545 deg. C. for 94.5 
per cent. silica/4.5 per cent. alumina, rising to 
1,750 deg. C. for 42 per cent. alumina fireclay, to 
1,810 deg. C. for mullite having 72 per cent 
alumina, then to 2,050 deg. C. for pure alumina. 
The chemical formula for pure clay or kaolin is 
ALO; 2SiO. 2H2O, giving an alumina content of 
roughly 40 per cent. Great Britain is fortunate in 
having fireclay deposits for firebrick with a fired 
analysis of 35 to 42 per cent. alumina. Scottish 
manufacturers, particularly, with the combination 
of good fireclay deposits, modern plants and con- 
venient ports can export to distant markets. The 
china clays of Cornwall have become more im- 
portant of recent years in the form of calcined 
grog, chiefly because this grog can be manufactured 
into firebrick with over 40 per cent. alumina and 
a low iron content. 

Manufacturers and users have for many years 
valued fireclays chiefly by their alumina content. 
During the last 25 years; however, scientists have 
provided much information about the structure 
of the variety of clays. They have grouped clays 
according to the arrangement of the atoms of 
silicon, aluminium, oxygen and certain impurities 
in the lattice of the clay molecule. Two of the 
chief groups are kaolinite, which includes china 
clay, and montmorillonite, which includes benton- 
ite. Fireclays consist chiefly of kaolinite, or a 
disordered form of kaolinite which some describe 
as levisite. Alan S. Michaels, in “Ceramic Fabri- 
cation Processes,” has written that the primary 
particle of kaolinite can be considered as a plate- 
like stack of alumino-silicate leaflets. 


Limitations of Fireclay Refractories 

This research into the structure of fireclays has 
helped to define the limitations of fireclay refrac- 
tories. Though a 42-per-cent. alumina fireclay 
may rightly be regarded as better than a 35-per- 
cent. alumina fireclay for many purposes, we know 
that there can be no super fireclay to meet many 
conditions of high-temperature service. Moreover, 
the fireclays as mined and used, since cost of bene- 
fication is usually prohibitive, contain troublesome 
impurities such as free silica, iron oxide, lime and 
alkalis. Firebrick formed by hand-moulding or 
extrusion from soft plastic mixes of high water 
content has high shrinkage in drying and firing, 
so that it is not possible to maintain close dimen- 
sional tolerances in output from a kiln. This has 


led to the trend towards the use of precalcined 
aggregates in semi-dry mixings having 5 to 10 per 
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cent. water content, machine pressed or tamped 
and fired in tunnel kilns to ensure close control of 
final heat-treatment. The aggregate or “ grog” in 
the mixing may be calcined fireclay, or an imported 
mineral such as kyanite, sillimanite, andalusite or 
bauxite. 

The properties available in refractories are: 
high or low thermal conductivity; high or low 
porosity; resistance to high temperature, sharp 
temperature changes or slag attack; volume 
stability over long periods of service, and strength 
at high temperatures under load—some of these 
properties are conflicting. Selection may some- 
times be difficult also oecause the user cannot 
define clearly the conditions of service in the 
furnace. Alumina content or high fusion point 
may not be the most important properties. 

The chief cause of wear and wastage of refrac- 
tories in service is solution and erosion by slags 
and flux-laden furnace gases. Low porosity and 
low permeability are important in this connection. 
The porosity of brick pressed from highly-refrac- 
tory non plastic grogs with minimum of bond may 
be as high as 25 to 30 per cent. In plastic-formed 
steel-ladle brick to resist the solvent effect of the 
slag in the ladle it may be 15 per cent. or even 
less. W. D. Kingery has written that the effect of 
fabrication techniques on resultant properties has 
only just begun to receive the attention it deserves 
there are many of these techniques. Apart from 
material preparation and kilning, they include hand 
moulding, soft extrusion, with or without de-airing, 
extrusion -and repress, stiff plastic pressing, semi- 
dry pressing, tamping, slip casting and electric 
fusion casting. De-airing of the batch by vacuum 
mixing or vacuum extrusion to secure low porosity 
and tough texture has been a noteworthy develop- 
ment. 


High-alumina Grades 

The three crystalline alumino-silicate grogs, 
kyanite, sillimanite, and andalusite, which come to 
Great Britain chiefly from India and Africa, have 
an alumina content of about 60 per cent. They 
differ, however, in crystal shape and_ specific 
gravity. In a paper to the International Ceramic 
Congress in 1954, M. C. Thomas and M. R. 
Fourneau gave the specific gravities as kyanite 
3.60, sillimanite 3.23 and andalusite 3.15. All are 
converted by high temperature into mullite with 
an alumina content of about 70 per cent., plus some 
freed silica in the form of cristobalite or siliceous 
glass. According to the foregoing authors, the 
requisite temperatures for the conversion are 
1,350 to 1,380 deg. C. kyanite, 1,545 deg. C. silli- 
manite and 1,380 to 1,400 deg. C. andalusite. The 
fusion point of mullite is 1,810 deg. C., the specific 
gravity is 3.16, and the structure is a mass of inter- 
locking needle-shaped crystals. The Bowen-Greig- 
Schairer phase diagram shows that mullite is the 
only alumino-silicate which is stable at high tem- 
peratures of the order of 1,600 to 1,800 deg. C. 

Synthetic mullite grogs can also be produced 
from mixtures of alumina and silica by high- 
temperature treatment, the theoretical proportions 
being 7? per cent. alumina and 28 per cent. silica. 
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Electrically-fused mullite grogs are now used, both 
in USA and in this country, for the manufacture 
of high-grade mullite refractories having no free 
silica. So the nomenclature of the many grades 
of high-alumina refractories is confusing to the 
user, and it needs to be clarified. Many so-called 
sillimanite refractories are based on _ calcined 
kyanite, which can be converted most readily to 
mullite. It is true that sillimanite and andalusite 
are suitable, without prior calcination, as grog 
when the refractories are to be used below the 
conversion temperature, as for example in glass 
melting. Blocks cut from lumps of raw Indian 
sillimanite are used for the walls of glass-melting 
tanks. For higher temperatures, calcination is 
advisable to avoid crystal change in_ service. 
Bauxite is a material for corundum grog, but needs 
to be well calcined to ensure low porosity and 
freedom from shrinkage in service. If bonded 
with clay, it may combine with silica to form 
mullite, and show expansion in service. 

The value of these 60 to 75-per cent. alumina 
refractories provided that high-temperature heat- 
treatment has secured full development of the 
interlocking mullite crystals, is in their freedom 
from after-contraction, their refractoriness under 
load, their resistance to many slags, and their 
safety from fracture under temperature changes. 
High alumina content increases the viscosity of the 
brick/slag interface, so that erosion by impinging 
combustion gases is slower than would occur with 
fireclay. 

Finely-ground calcined kyanite is a useful con- 
stituent of high-temperature  jointings. Raw 
kyanite may also be a constituent, because its 
expansion on conversion to mullite in service 
helps maintenance of tight joints. According 
to a test of 32 refractory jointings, described by 
G. R. Eusner and J. R. Bachman, published in 
the Bulletin of the American Ceramic Society of 
January 15, 1958, the three brands which met all 
requirements contained a proportion of raw kyan- 
ite. 


“ Sundries ” Group 


Space does not permit of a review of the many 
refractories in the “sundries” group, for their 
properties and uses are very specialized. Some 
uses are well established, such as carbon blocks 
in blast-furnace hearths, and pure alumina tubes 
in molybdenum wound tube furnaces. Others, 
such as cermets, are still in the development stage, 
with potential uses in nuclear reactors, gas turbines 
and rocket drives. The most important amongst 
sundries for the enamelling industry are silicon 
carbide and the fused alumina, which is distinct 
from the calcined bauxite, usually known as corun- 
dum. Both are abrasive grits produced by fusion 
in electric furnaces, and they are also refractory 
grogs. 

Silicon carbide has no fusion point but dis- 
sociates at over 2,000 deg. C. A limitation to 
its use is that the carbon content burns in a strongly 
oxidizing atmosphere, particularly at medium tem- 
peratures of 800 to 1,000 deg. C. or if steam is 


60 || 
used 
ater 
orm 
own 
oup 
hich 
Juc- 
rac- 
725 
4.5 
to 
, to ; 
ent | 
ina. 
1 is 
of 
in 
red 
tish 
ion 
on- 
The 
im- 
1ed 
red 
ind 
ars 
nt. 
ive 
Ire 
LyS 
of | 
les 
the 
ina 
yn- 
a 
ibe 
ri- 
nin 
te- 
ay 
ny 
er, 
e- 
ne 
id 
or 
er 
g. 
n- 
aS 
d 


548 FOUNDRY TRADE JOURNAL 


Refractories 


present, leaving a disintegrated silica body. Silicon- 
carbide refractories have a high thermal conduc- 
tivity, they are very stable at high temperatures 
under load and the rapid heat diffusion obviates 
thermal spalling strains. They have a “non- 
wetting” surface, particularly when air or water 
cooled, and this helps resistance to fuel slag attack. 
For purpose of comparison, thermal conductivities 
can be given as 29 to 30 silicon carbide, 10 to 12 
fused alumina, 5 to 6 firebrick, 2 insulating brick, 
calculated as BTUs per sq, ft. per hr. per | in. thick 
per | deg. F. 

Zircon is a zirconium silicate of 67.25 zirconia 
and 32.75 silica. Zircon refractories are recom- 
mended for reverberatory aluminium-melting fur- 
naces, and for furnaces melting heat-resisting 
borax glass and opal glass, They are suggested also 
for furnaces melting high-lead frits and cover-coat 
frits containing antimony, titanium or zirconium, 
but there appears to be greater use in USA than 
in Great Britain. 

Two developments in the refractories industry 
since the war are outstanding. One is the great 
increase in the production and use of special- 
purpose coatings, jointings, patchings, rammings 
and castables—particularly the refractory concretes 
composed of grog and aluminous cement for the 
installation of monolithic linings, and described as 
castables. The maximum service temperature of 
these concretes, with fireclay aggregate or grog, 
has been 1.300 to 1,350 deg. C. New grades of 
aluminous cement, calcium aluminate with a very 
low content of silica and iron oxide, are now 
available. With highly-refractory grogs, such as 
mullite or corundum, they can be used for service 
up to 1,750 to 1,800 deg. C. The other development 
is the porous firebrick of low heat capacity for 
high-temperature thermal insulation. Formed 
from mixtures of fireclay and wood dust, the 
carbon is burned out in kiln to give a porous brick 
which is then machined to shape and size. Porous 
silica and basic refractories have also been de- 
veloped. 

Selecting from the foregoing review of available 
refractories. the following seem to meet present 
needs of the enamelling industry according to 
application : — 

ENAMEL-FRIT MELTING 

The property required in the linings for frit 
melting is not high refractoriness, but resistance to 
solution and erosion by molten frit at medium 
temperatures. This indicates fireclay brick of 
around 40 per cent. alumina and low iron content, 
with low permeability and homogeneous texture, 
close dimensional tolerances and flat or slightly 
concave setting faces. Manufacture by semi-dry 
pressing and tunnel-kiln firing is a sensible prefer- 
ence. Fine-meshed and smooth-working aluminous 
cement, air setting, helps to thin tight jointing. 
Courses of dense high-alumina brick at the bottom 
of side walls of stationary furnaces, or a projecting 
curb, help to meet the more severe attack at this 
area as the frit melts. 
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The constituents of the frit are a factor to be 
considered. Guidance as to the most suitable brick 
can sometimes be secured by the comparative test 
of heating samples of frit on alternative refractories, 
and then examining the extent of penetration and 
chemical reaction. Monolithic linings of plastic 
alumino-silicate ramming are an alternative for 
rotary furnaces. Good service from a zircon ram- 
ming mix on high-lead frits has been reported. A 
producer of ceramic frits has stated that zircon 
bricks are better than high-alumina bricks if the 
frits are not sensitive to zircon pick-up, and men- 
tions increasing advantage from monolithic linings. 


FUSING FURNACES 


The variety of fusing furnaces, batch or continu- 
ous, gas- or oil-fired or with electric resistor heating, 
require a variety of refractories. The old type of 
batch furnace, fired by solid fuel or built-in semi- 
producer, was built of fireclay brick with a fireclay 
panel brick muffle. The later batch-types of fusing 
furnace, oil or gas fired, would also have fireclay 
brick, Scottish or equivalent, for the outer construc- 
tion, cased with porous fireclay brick to reduce heat 
capacity and radiation losses. Fused-alumina brick 
has been widely used for the piers and ports of 
the oil-fired combustion chambers below the muffle, 
but mullite brick based on highly calcined or fused 
mullite grog without free silica has now come into 
use, and it may be preferred to secure the stability 
under load at a soaking high temperature. Silicon- 
carbide or fused-alumina panel bricks or slabs 
secure the thermal conductivity required in the 
muffle shell, including the floor. Silicon-carbide 
may be preferred to fused alumina in oil-fired fur- 
naces taking heavy charges, such as cast-iron baths, 
because of its higher thermal conductivity and the 
faster heat recovery. 

Oil firing maintains better than gas firing a glassy 
surface on the silicon-carbide bricks, to resist oxida- 
tion, as do also the enamel vapours on the interior 
of the muffle. For sheet enamelling, a fused-alumina 
muffle and a mullite combustion-chamber seem now 
to be the best selection. For filling the muffle door, 
a castable of aluminous cement and fireclay grog 
is useful. Then there is the radiant-tube furnace, 
with its construction of flue tubes forming the 
muffle to give a large radiant surface. The radiant 
tubes may be of the equivalent of Scottish fireclay, 
but metal is the alternative when a plus pressure 
inside the radiant tubes requires a non-permeable 
material. 


Continuous Type 


For continuous furnaces, the selection of refrac- 
tories is on similar considerations, with fused- 
alumina panels or rectangular tubes in the side walls 
to give heat transfer. In the roofs of continuous- 
conveyor furnaces, where the refractory is in sus- 
pension, the property required is safety from 
fracture due to the temperature gradient. Large 


blocks spall more readily than standard bricks, 
apart from the greater possibility of texture faults. 
The selection therefore is well-shaped fireclay blocks 
of coarse and so-called elastic texture. This applies 


M 

the 
wit! 
} cra 
blo 
me 
ma 

to 
| die 
the 

1.3 
tivi 
mu 
ma 
me 
| hez 
ky: 

cla 
wh 
cas 
ins 

be 

A 
the 
tio 

po 
co 

of 
sh 
qu 
3 
to! 
di 
ex 
M 

lo 

in 
le: 
| di 
us 
SL 
di 

W 
h; 
hi 
C 
ce 
rer 
re 
sl 
re 
d 
n 


MAY 5, 1960 


the principle that a coarse texture, or a texture 
without a glassy bond, has a multitude of minute 
cracks to accommodate volume change, though the 
blocks may grow very slowly in service. Another 
method for these blocks is the addition of a 
magnesium silicate, such as talc, to the block mixing 
to form a cordietite-type bond in kilning, as cor- 
dietite has a very low reversible expansion, though 
the maximum temperature of use may be 1,300 to 
1,350 deg. C. 
Electric Furnace 

For the electric fusing furnace, thermal conduc- 
tivity is discarded as a property required for the 
muffle with its internal heating. The selection is 
material with good electrical insulation to carry the 
metallic (or for high temperatures, silicon-carbide) 
heating elements. Tiles of sillimanite or calcined 
kyanite provide better electrical insulation than fire- 
clay, and should also be free of iron-oxide spots, 
which may permit electrical leakage. An external 
casing of porous insulating-brick provides thermal 
insulation. Alternatively, the heating elements may 
be fitted into shapes of hot face insulating firebrick. 
A thin coating of air-setting aluminous cement on 
the face of the insulating firebrick hinders penetra- 
tion by enamel vapours and improves radiation. 


CONCLUSION 
Finally, there should be mention of the mullite- 
porcelain sheaths for protection of rare-metal 
couples, the recrystallized alumina insulators (free 
of silica) for the thermocouple wires within the 
sheath, and the clay crucibles for melting small 
quantities of frit. The enamelling industry is a 
small market, in terms of tonnage, for the refrac- 
tories industry, but is specialized. It is hoped that 
discussion on this paper will reveal some user 
experience of general interest. 
* * * 


DISCUSSION 


At the commencement of the ensuing discussion, 
Mr. Dixon was asked if zircon refractories had 
low permeabilities. He replied that he had no 
information that zircon refractories generally were 
less porous than the alumino-silicate type. It seemed 
difficult to obtain experience in this country on the 
use of zircon. He had enquired of one of the 
suppliers of zircon, and was informed that users 
did not talk much about their experience, but there 
was information that bricks containing some zircon 
had done well in a frit kiln. 

Effect of Sulphur in Oil Fuel 

Another questioner enquired as to the effect on a 
high-alumina refractory in a furnace at 1,100 deg. 
C. of oil fuel having a sulphur content of 34 per 
cent., compared with oil fuel of lower sulphur 
content. Mr. Dixon answered that trouble from 
reducing conditions, caused by unburnt carbon or 
sulphur, was the effect on the iron oxide in the 
refractories. Manufacturers of refractories en- 
deavoured to minimize iron-oxide content, but, 
even in refractories containing kyanites and silli- 
manites, some iron oxide was present. The effect of 


FOUNDRY TRADE JOURNAL 549 


reducing was to convert ferric oxide to ferrous, 
and reduce refractoriness. Also, it was well known 
that in blast-furnace linings free iron-oxide had a 
catalytic effect on carbon monoxide from the fuel, 
so that finely-divided carbon was deposited in the 
pores of the firebricks, and had a disintegrating 
effect. 

The questioner then said that Mr. Dixon was 
assuming a reducing atmosphere, to which Mr. 
Dixon replied that reducing conditions were bad 
for alumino-silicate refractories; the sulphur should 
burn, but if it did not it might cause trouble. 

Another of those present said that, so long as 
reducing conditions were avoided, it would not be 
possible to detect any effect from sulphur on the 
refractories. To achieve reducing conditions where 
sulphur would be a reducing agent with oil fuel, 
large quantities of unburned carbon and carbon 
monoxide must be present. The effect of carbon 
monoxide and carbon particles on the refractories 
was fairly well established. Sulphur did not enter 
into it very much unless there were reducing con- 
ditions. 

The original questioner (on oil fuel) remarked that 
there was no carbon monoxide, to which the same 
speaker replied that it was impossible to say that, be- 
cause oil could burn in two completely different 
ways. One could burn by pure oxidation in simple 
processes, reducing carbon monoxide to carbon di- 
oxide, or with paraffin burners one could burn 
acetalde hydrically. One could, in fact, get hydro- 
carbons which were partially oxidized; they were 
foul-smelling and produced the blue plume associ- 
ated with incomplete combustion. The hydrocarbon 
was only partially oxidizing, due to the gradually 
reducing temperature. If one stili had oil trying to 
burn at low temperature, one should get partial 
oxidation of hydrocarbons. 

Mr. Dixon, supporting this speaker’s remarks, 
said he had met troubles with furnaces due to bad 
combustion and reducing conditions, but he could 
not recollect troubles due solely to the presence 
of sulphur in the fuel. This discussion confirmed 
his impression, he said, that, in spite of claims 
made for them, zircon linings had not yet been 
adopted successfully in rotary or stationary frit 
furnaces in the UK. 

Complex Conditions of Manufacture 

A further speaker at this point said that one was 
always up against the point that, while refractory 
materials available were so very diverse and varied 
in their compositions and properties, unfortunately, 
the working conditions in furnaces in the enamel- 
ling industry were just as complex. One could 
get a refractory lining which for over 95 per cent, 
of cases would give the results required, but in the 
remaining few cases it would fail due to some 
local condition which it was exceedingly difficult 
to find. Troubles arose due to incomplete com- 
bustion and a number of other causes, and these 
were factors which did not constitute a reflection 
on the manufacturer necessarily, but they pro- 
vided a reminder that his job was extremely diffi- 
cult. 
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Refractories 


Following this comment, another speaker, en- 
larging on the point that both maker and user of 
refractories had important roles to play, recalled 
that Mr. Dixon had mentioned use of a continental 
silica rock which was first class, but the effect of 
crushing and bonding with clay to make special 
shapes had not been realized. Some manufacturers 
had installed tunnel kilns and other improvements 
to ensure right manufacturing conditions. He 
emphasized that the user had a _ responsibility 
perhaps even greater than that of the maker of 
refractories. 


Need for more Process Control 


Mr. Dixon, thanking the last two speakers for 
their remarks, said he realized that there was 
more to be done yet in process control by the 
refractories industry. For many years refractories 
had been fired in intermittent kilns, where there 
might be quite a range of temperature from top 
to bottom. Tunnel kilns giving more accurate 
control of heat-treatment were coming into use, 
and that helped, combined with more knowledge 
of raw materials and more realization of the effect 
of different manufacturing processes on the final 
products. The manufacturer of refractories, how- 
ever, had always to bear in mind what he could 
afford to spend, because the customer had to pay 
eventually for improvements. The manufacturer 
had to consider what price he could get, and that 
was quite a problem. Apart from that, Mr. Dixon 
thought that a shrinking and more difficult market 
generally for refractories was approaching. Manu- 
facturers who were going to survive had to con- 
sider processes and control right along the line. 


FTE & SA Luncheon 


An addition to the normal sequence of events in the 
annual proceedings of the Foundry Trades Equipment 
& Supplies Association was the first of a series of 
biennial luncheons for members, held at the Waidorf 
Hotel, London, on Wednesday of last week. Mr. Gavin 
C. Paterson, president of the Association, took the 
chair at the auite informal gathering, which was 
attended by about 40 representatives of member-firms 
including a number of past-presidents. The objective 
of the meeting was to inaugurate a series of more- 
frequent discussions between members on items of 
current interest, and after the luncheon a number of 
such topics were brought up for general comment. 
It was agreed that such meetings are valuable and are 
likely to be continued, though the London venue did 
not meet with universal approval, the alternative of 
Birmingham being suggested. Amongst other business, 
it was announced that provisional arrangements had 
been made to book Bingley Hall, Birmingham, for the 
period April 29 to June 1, 1963, for the staging of the 
next British Foundry Exhibition (this period, of course, 
including the period for dismantling and setting up). 
It was also disclosed that the handbook committee of 
the Association is engaged on proposals for a larger 
and more-elaborate publication, describing members’ 
productions, It was hoped to have this ready before 
the 1963 exhibition, to print it in French and German 
as well as English, and members’ ideas were now being 
sought as to format and contents. Other topics venti- 
lated at the gathering were the idea of having the 
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annual dinner in Birmingham, the arranging of Exhibi- 
tion publicity; European trade; a Government publi- 
cation on the raw-material situation, and possible 
liaison in research. 


American Die-casters en route 
for Stresa 


In the premises of the Zinc Development Association 
at Berkeley Square, London, a meeting was arranged 
on Monday of this week between members of British 
die-casting firms and visiting delegates of the (Ameri- 
can) Society of Die Casting Engineers (as well as 
representatives of the technical Press). The visitors 
comprised a group of Americans who are undertaking 
a preliminary European tour prior to participation in 
the Stresa International Die Casting Conference (an- 
nounced in the JouRNAL, April 7) which commences 
on May 16. The meeting took the form of a cocktail 
party arranged under the auspices of the Zinc Alloy 
Die Casters’ Association, and the American delegates, 
numbering about 45, were thus able to meet their 
British counterparts for informal “shop talk.” Mr. 
J. A. Goddard (chairman, ZADCA), officially welcomed 
the American visitors, and Mr. Harry Cagin (of Halex 
Die Casting Company, Cleveland, USA), who is chair- 
man of the Society of Die Casting Engineers’ European 
Tour Committee, replied for his party and expressed 
appreciation of the arrangements made for them in this 
country. These included visits to Svarklets, Limited, and 
Fry’s Die-castings, Limited, in the London area on Mon- 
day, Birmingham Aluminium Casting (1903) Company, 
Limited, on Tuesday, Wolverhampton Die Casting 
Company, Limited, on Wednesday, and High Duty 
Alloys, Limited, at Slough, on Thursday of this week. 

The American party are to leave London at the end 
of the week for France, Germany and Switzerland en 
route for Stresa, in Italy—their whole tour occupying 
about one month. In all these countries they will be 
making further visits to foundries, including the estab- 
lishments of Fonderie Précision, near Paris, Postel 
Spritzguss in Cologne, Hanselwerke at Meschede, 
Daimler-Bentz at Stuttgart, Biihler Bros. at Winkelm 
and Injecta AG at Teufenthal. 

Complimentary comments were passed by the visitors 
on the smoothness of their reception in the UK, both 
at the Customs and by representatives of the travel 
agency they had employed. Single-party coach travel 
for all the journeyings in this country was arranged, 
and this was a great convenience and contributed much 
to keeping the party together. Many of the American 
delegates engaged in the tour are accompanied by their 
wives, who spent their time in the UK or shopping 
and sightseeing excursions while their menfolk were 
engaged on the “ plant visitations,” as they call them. 
Mr. A. R. L. Chivers (of ZADCA) was responsible for 
many of the arrangements, in co-operation with the 
European Pressure Die Casters’ Committee, and the 
Americans were undoubtedly most grateful for the pro- 
gramme of visits provided. 

Reciprocal Trip ? 

From November 8 to 11 this year, there is to be held 
at Detroit a National Die Casting Exnosition and 
Congress, and it is thought that there may be British 
and Continental contingents travelling to America on 
that occasion. Certainly, the recent developments in 
American die-casting practice relative to the automobile 
industry make such a visit attractive to delegates from 
Europe. The Exnosition will be housed in the Artillery 
Armory Building at Detroit and will occupy approxi- 
mately 27,000 sa. ft. of space; about 100 prominent 


American manufacturers, in addition to some from 
overseas, are expected to occupy stands. 
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Association of Bronze & Brass Founders 
Annual Social Event and Meetings in London, April 26-27 


Preceding the annual general meeting of the 
Association of Bronze & Brass Founders, held on 
April 27 at the Connaught Rooms, London, there 
was held a social evening on April 26. This was an 
informal affair, attended by about 90 members, 
their ladies and guests. First, there was a cocktail 
party in the Savoy Hotel. This was followed by a 
visit to the Adelphi Theatre to see “When in 
Rome. Afterwards, the party returned to 
the hotel for supper, cabaret and dancing until the 
early hours.. 


GENERAL MEETING 


Little evidence remained of the previous night’s 
activity when members re-assembled next morning 
at the Connaught Rooms at the general meeting. 
The chair was taken by the president, Mr. A. J. N. 
Brown (Stevens, Struthers, Limited), and about 
forty member-firms were represented. After the 
formal business of apologies and minutes, new 
members were announced as the Roadend Foundry, 
Huddersfield, and J. Stone & Company (Propellers), 
Limited, London. Five resignations were also 
announced. The next item on the agenda was the 
president’s report. 


President’s Report 

In reporting the activities of the past year the 
president addressed Association members in the 
following terms : — 

Since the last annual meeting there have been 
four meetings of the Council, all of which have 
been well attended. A large number of subjects of 
considerable importance to the industry have been 
dealt with—of particular interest are the follow- 
ing : 

European Foundry Apprentices’ Competition 

This competition is to be held in this country 
next month and there will be competitors from a 
number of European countries which are members 
of the European Committee of Foundry Associa- 
tions. Arrangements for the competition have been 
in hand for considerably more than 12 months and 
have involved a great deal of work for those res- 
ponsible. The Association’s representative on the 
organizing committee, Mr. G. H. Charsley, has 
taken a great interest in this matter and worked 
very hard both with arrangements and with candi- 
dates from non-ferrous foundries. 

With a view to interesting these boys in the 
competition and to encourage them to enter for the 
European Competition, Mr. Buxton organized and 
supervized a competition in the London area. It 
was not possible to follow this up in the other areas 
owing to lack of interest by boys. 

To conduct this competition is expensive and the 
Association has assumed responsibility for a share 
of the cost up to £1,000 on behalf of the non- 
ferrous founders in this country. The Association 


feels sure that the interest in the foundry industry 
created by this competition will be of great benefit 
to the industry as a whole. The non-ferrous 
industry is not training sufficient craftsmen and 
without these it cannot function efficiently. The 
competition will help to remedy this state of affairs. 


Recruitment and Training 

Continuing on the subject of recruitment and 
training, | would like to thank members for the 
information supplied to the Association early last 
year about the number of apprentices in their works 
and the educational facilities -available to them. 
These facilities are often lacking but, on the other 
hand, where they are available, it is sometimes very 
difficult to persuade young people in the industry 
to take advantage of them. 

The Ministry of Labour has stated that the 
training of apprentices is a matter for industry. 
Apprentices do, of course, obtain good practical 
training in the foundry itself, but the ABBF main- 
tains that at least general education is the responsi- 
bility of the education authorities. In this industry, 
which has so many small firms, it is not economic 
to provide wider training in the firm. Therefore, 
to ensure the continued well-being of the industry 
itself, which is basic to the well-being of engineering 
as a whole, it is essential that courses in foundry 
work be available at many local centres. 


Safety, Health and Welfare in Non-ferrous 
Foundries 

During the last year the second report of the 
Advisory Committee, which deals with health 
matters, has become available and late last year 
draft Non-Ferrous Foundry Regulations were 
issued by the Ministry of Labour. These draft 
Regulations have been carefully considered and the 
observations of the Association will be given to the 
Ministry. 

I am sure it is agreed that, by and large, the 
conditions envisaged by the Regulations are desir- 
able for the good of the industry, and indeed in 
many foundries they are already largely put into 
effect. In some foundries, because of limitation 
of space and for similar reasons, the proposals 
will be difficult to implement and therefore, apart 
from certain criticisms, the Association is urging 
that sufficient time should be given before they 
come into force to enable firms to take the neces- 
sary steps. 

The reputation that the foundry is a bad place 
in which to work is mostly out-dated. With 
modern conditions, the foundry has come to take 
its place with many other branches of industry 
as a good place in which to work, with high pay 
and, moreover, it is an occupation in which the 
employee can take an interest because of the: 
creative nature of his work. 

I would like to record our appreciation of the 
work of ABBF representatives, Mr. P. B. Higgins. 
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Association of Bronze & Brass Founders 


Mr. W. T. Hobkirk and Mr. E. Ayres, on the 
Committee. and especially the work done in the 
early stages by Mr. G. T. Hyslop who resigned on 
the completion of the first report. 


European Free Trade Area 

Members will have read about the association 
of the Seven Countries which has been created 
and the hopes that an arrangement may be reached 
with the countries of the Common Market. It is 
not my particular province to comment on the 
wider aspects of the agreement, If it results in 
increased trade, founders should, of course, all 
benefit; but the Association’s particular interest has 
been to bring home to the Government the impor- 
tance of retaining for the benefit of British industry 
the scrap metal arising in this country from the 
activities of industry, and the Association is pleased 
that it has been able, in co-operation with others 
holding the same views, to bring this matter 
strongly to the attention of the Government and 
that, as a result, for the time being at least, scrap 
metals are exempted from the arrangement for the 
early freeing of exports from control. 


European Committee of Foundry Associations 

Consideration of European Free Trade areas 
leads to consideration of the European Associa- 
tion of Foundries which is not subject to the 
limitations of the “six” or the “seven” but is 
open to the foundry associations in all European 
countries and in fact has a membership of eleven 
countries. A statement on the aims and activities 
of the European Association is being prepared and 
will be published before long. The speech made 
by the president of the European Association at 
the October, 1959, meeting is of particular interest 
as this deals largely with the promotion of the 
use of castings. 

During last year the European Conditions of 
Sale have been finalized which the Association 
accepts in principle. Mr. P. B. Higgins has repre- 
sented the ABBF at the meetings of the European 
Committee which are held twice yearly. He has 
given a great deal of thought to this matter to 
ensure that the foundry industry is adequately 
represented and plays a worthy part. 

Foundry Trades Exhibition 

The Association was very happy to accept the 
offer of the organisers of a stand at the Foundry 
Exhibition held in Birmingham last May. The 
stand attracted much interest, the visitors being 
mostly foundrymen who were able to appre- 
ciate the castings on show. For the Exhibition 
the ABBF produced a Directory of Members and 
a considerable number of copies were given away. 


Foundry Industries’ Liaison Committee 
Representatives of the Association have attended 
the meetings of this Committee which are held 
quarterly. They are also attended by representa- 
tives of the Iron, Steel, Light Alloys & Zinc 
Foundries Association and by the British Non- 
Ferrous Metals Federation. The meetings form 
a valuable opportunity to discuss all matters affect- 
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ing the industry, both as a whole and in sectors, 
and enables collective action to be taken where 
appropriate. 


Promotion of the use of Copper-alloy Castings 

The Council is considering what action can be 
taken to promote the use of copper-alloy castings. 
While the merits of new materials in certain 
applications are recognized, the non-ferrous indus- 
try should not allow the demand for its products 
to decline. It is known that casting is the only 
means of producing certain forms in metal and 
that usually when there are alternative means, 
it is the best and cheapest method. As _ the 
product is as old as civilization, it is accepted 


with other familiar things without realisation 
of the thought, care and_ skill which have 
gone into its production; but castings are 


going into the glamorous new industries as well 
as functioning unobtrusively in the old. In an 
expanding economy, it is possible not only to 
expand their use but their uses. Are members ready 
to support the Association to achieve this by pro- 
viding the money required and joining in a sus- 
tained effort to persuade users that attention 
to design, the use of the right alloy and co-operation 
with the foundry provides them, in the long run, 
with the cheapest castings and to convince them 
that to buy the lowest price casting, irrespective of 
quality, does the buyer and us no good. Mr. 
Buxton is engaged on a preliminary survey of 
this subject and I appreciate very much what he is 
doing. 
Strength of the Association 

An enauiry from the Registrar of Restrictive 
Trading Agreements. following. which it is hoped 
our Association’s conditions of sale may be re- 
moved from the Register, has revealed that sales of 
castings by member-firms total some £11,000,000 
per annum to which should be added the important 
production of members who are tied foundries. 

This information is verv interesting and shows 
that the Association which is the only national 
organization of purely engineering bronze and 
brass founders. does represent an important sector 
of industry. It is greatly regretted that statistics 
are not available from Government sources of 
the number of firms in the industrv, the value of 
their sales, the tonnage of their output or 
the numbers emploved. This is in contrast 
with statistics which other countries can 
produce. It is, therefore, not possible to say what 
percentage of the industry supports the Associa- 
tion, but it is accented that the Association speaks 
effectively for the industry as a whole. 


Membership 

The Association has lost several members——too 
many—during the year and this seems to be the 
result of the severe competition experienced due 
to the low level of trade last year. It is regrettable 
that firms in these circumstances economize on 
their subscriptions to their national trade organiza- 
tions which do things firms cannot do for them- 
selves. To withdraw support is, I suggest, short 


sighted. To-day more than ever it is impossible to 
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live in isolation and it is essential that firms in an 
industry should be joined together for purposes 
affecting their industry as a whole. 
Duty on Electrolytic Manganese Metal 

There is provision for an import duty of 334 
per cent. on this metal which has been in abeyance 
for some time but which the Association has been 
advised the Board of Trade proposes to reintroduce. 
Along with other interested organizations, the 
ABBE has opposed the reintroduction of the duty 
and have had it postponed. It is hoped that the 
duty will be removed altogether in course of 
time. 


Duty on Imports to Southern Rhodesia 

The Association has recently objected to the 
request made to the Government of Southern 
Rhodesia by a local firm that the import duty on 
bronze sticks and bushes should be increased by 
20 per cent. ad valorem. 

The president concluded his report by expressing 
his thanks to the technical committee and sub- 
committees, and particularly to his vice-president, 
Mr. W. R. Buxton, for deputizing on a number 
of occasions during the past year. He also thanked 
the secretaries for their assiduous attention to the 
affairs of the Association. 

* * * * 

The next item was the report of the Association’s 
Technical Committee, presented by the chairman, 
Mr. R. Lancaster. (This report will be printed 
in the JOURNAL very shortly.) The Technical 
Committee’s report finished the business of the 
general meeting and the president after its con- 
clusion continued with the agenda of the annual 
meeting. 

ANNUAL MEETING 

The formal business of the annual meeting was 
disposed of and Mr. Brown then proposed the 
adoption of accounts (which had been circulated) 
the proposition being seconded by Mr. J. C. 
Sheckell and agreed. Next, on the proposition of 
Mr. E. Ayres, it was agreed to ask Mr. Brown to 
continue as president of the Association for a 
further year, and likewise, on the proposition of 
Mr. Brown, Mr. Buxton was re-elected vice-presi- 
dent. The remaining officers of the Association 
were re-elected or elected as tabulated in what 
follows. The opportunity is taken of recording the 
whole of the constitution as a tribute to the public 
spiritedness of the individual members and their 
companies. 

As TRUSTEES: 
Hyslop and the secretaries, 
man). 

As CoUNCIL (in addition to ex-officio members 
i.e., Mr. A. J. N. Brown, president, Mr. W. R. 
Buxton, vice-president, and Mr. R. Lancaster, chair- 
man, Technical ene 


Mr. W. S. Lawson, Mr. G. T. 
Heathcote and Cole- 


Mr. E. Ayres .. Millspaugh, Limited. 

Mr. W. A. Bannister... Cc. & L. Hill, Limited. 

Mr. W. R. Blakeborough, J. Blakeborough & 
uimite 

Mr. E. J. Brooke Aluminium Bronze Company. 
uimite 

Mr. F. G. Burgess... ... George Kent. Limited. 

Mr, F. G. Burrell, 0.3.8. Shipham & Company, 
Limited. 

Mr. G. H. Charsley Trent Foundries, Limited. 
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Mr. 8S. L. Finch . — Weir Foundries, Limited. 
Mr. W. T. Hobkirk, 4J.r. J. Hobkirk Sons & Company, 
Limited. 
Mr. G. T. Hyslop Phosphor Bronze Company, 
Limited. 
Mr. W. 8S. Lawson Worthington-Simpson, 
Limited. 
Mr. W. R. Marsland Charles Carr, Limited. 
Mr. J. J. Mundell Knowsley Cast Metal Com- 
pany, Limited. 
Mr. J. C. Sheckell Billington & Newton, 
Limited. 
Mr. C. E. Lovelace Phosphor Bronze Company, 
Limited. 
Mr. A. P. Wright . T. M. Birkett, Billington & 


Newton, Limited. 


TECHNICAL COMMITTEE (in addition to ex-officio 
members, i.e., Mr. R. Lancaster, chairman, Mr. 
A. J. N. Brown, president, and Mr. W. R. Buxton): 


Mr. G. T. Callis Manganese Bronze & Brass 
Company, Limited. 
Mr. P. B. Cross Aluminium Bronze Company, 
Limited. 
Mr. R. W. Eade .. w«. Jd. Stone & Company (Chariton), 
Limited. 
Sir Thomas, Ferens, c.t.e. Shipham & Company, Limited. 
Mr. G. L. Harbach .. Worthington-Simpson, Limited. 
Mr. B. R. Higgins Yorkshire Engineering Supplies, 
Limited. 
Mr. C. McNair .. Millspaugh, Limited. 
Mr. N. D. G. Robertson Non-Ferrous Die-Casting Com- 
pany. Limited. 
Mr. H. T. Rutter Sagar-Richards, Limited. 
Mr. G. Swinyard Phosphor Bronze Company, 
Limited. 
Mr. A 4. Wakeling Bull’s Metal & Marine, Limited. 
Mr. A Anti-Attrition Metal Company, 
Limited. 
Mr. A. P. Wright ws . T. M. Birkett, Billington & 
Vewton, Limited. 
Mr. E. Wallace Dewrance & Company, Limited. 
Mr. F. Hudson Mond Nickel Company, Limited. 
Mr. E. F. Hodges Knowsley Cast Metal Company, 
Limited. 
Mr. A. W. O. Webb .. J. Stone & Co. (Propellers). , 
Limited. 
Co-opteD MEMBER? 
Mr. G. W. Brown Institute of British Foundrymen. 
Mr. F. C. Evans John Miles & Partners 
(London), Limited 
Mr. E. C. Mantle British Non-Ferrous Metals 
Research Association. 
Mr. W. W. Glick British Non-Ferrous Metals 
Research Association. 
Pusticity COMMITTEE: 
Mr. W. A. Bannister Chairman. 
Mr. E. J. Brooke Aluminium Bronze Company, 
simited. 
Mr. W. R. Buxton ... ... Rrre Smelting Comvany, Limited. 
M. Birkett, Billington & 
Newton, Limited. 
Cost ComMMITEE: 
Mr. G. H. Charsley Chairman. 
Mr. W. H. Davies (Consgitent). 
Mr. W. Jones ie dao & L. Hill, Limited. 
Mr. J. C, Sheckell Billington & Newton, Limited. 


RECRUITMENT AND TRAINING COMMITTEE: 
Ayres. 
Mr. H. Charsley. 


As x a of the Association’s Bulletin, Mr. W. R. Buxton. 

Also elected or re-elected were the Association’s 
representatives on a large number of other bodies 
including: 

The European Committee of Foundry Associations. 

National Foundry College Board of Governors. 

Committees of the British Standards Institution. 

Institute of British Foundrymen. 

Governmental Advisory Committee (Die-( 
nical Panel. 

Scrap Advisory Committee. 

Foundry Recruitment and Training Committees. 

Ministry of Labour & National Service Joint Standing Com- 
mittee. 

The auditors, Kemp Chatteris & Company, were 
re-elected as were also the secretaries, Heathcote 
and Coleman. 

A vote of thanks to the chairman was then pro- 
posed by Mr. T. Wright (Russell’s Brassfoundry. 


Limited), and accorded with acclamation. 
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Equipment and Supplies 


Vibrating Screens 

Armstrong Whitworth (Metal Industries), Limited, 
Close Works, Gateshead 8, are to manufacture under 
licence Overstrom vibrating screens, from the USA. 
The screens are built for all types of service, and come 
in seven sizes ranging from 3 by 18 in. to 16 by 6 ft. 
Each can be equipped with one, two or three decks, 
and all can be fitted with partial or complete dustproof 
enclosures, water-spray equipment, and heating units 
which are sometimes required for the finer-mesh decks 
dealing with damp, sticky materials. 

No eccentric mechanism is involved to produce the 
rocking action. Vibration is set up by having un- 
balanced flywheels mounted at the ends of a plain 
shaft in the vibrator unit which is fixed rigidly on the 
screen box. No counterbalancing is necessary to 
prevent transmission of vibration to the supporting 
structure, and it is claimed that undesirable side-sway- 
ing motion is entirely eliminated by the use of involute 
springs of high strength and low stiffness. Substantial 
stripping of the supporting structure is unnecessary 
when replacing screen cloths. Patented stretcher-bar 
lifting-springs automatically disengage the bar from the 
hooked edge of the screen cloth when exterior tension 
bolts are loosened, and the cloth can then be with- 
drawn. Oil is used for the lubrication of the vibrator 
unit, thus reducing the power necessary for operation 
with grease-packed units, and also allowing quicker 
starting in cold weather. 


Automatic Warehousing 

Solartron Electronic Group, Limited, and John 
Brown & Company, Limited, have formed a jointly- 
owned company, Solartron-John Brown Automation, to 
exploit the Gumpertz automatic warehouse system, the 
first installation of which has been in satisfactory full- 
time operation for two years in the USA 

With this new system, instead of the. conventional 
bins and shelving, the warehouse is fitted out with banks 
of steeply slanting shelves, one behind the other in 
rows. Each shelf. which can rise to the height of many 
feet, carries a single layer of one component or package. 
At the lower end of each shelf is a barrier which 
prevents the products sliding. This barrier, when 
electro-mechanically actuated, allows a single or any 
required number of packages or articles to drop onto 
an endless belt. A number of these belts feed a main 
conveyor belt, which in turn delivers to the despatch 
or utilization department, as the case may be. This 
system might possibly be of use in the storage and 
despatch of small mass-produced castings. 


Flue-gas Treatment 


Literature received from Dust Control Processes, 
Limited, 161, Clarence Street, Kingston-upon-Thames, 
describes a new method of suppressing corrosive flue 
gases and oily smuts discharged from oil-fired and solid- 
fuel-fired furnaces, boiler installations, etc. The system, 
known as the D.C.P. Insufflator, has been developed to 
facilitate the introduction into the flue gases of some 
100 million particles per cub. ft. of a finely-divided 
alkaline, hygroscopic precipitate (D.C.P. 58 sulpho- 
neutralizer) at such a rate that it will ensure the intimate 
mixing of the particles of powder and the gases. The 
agglomerated particles are then extracted from the gas 
stream by a Turbocell dust-collector. No dimensions 
are quoted of this apparatus, but from an illustration 
one model would appear to be about 2 to 3 ft. high and 
about 20 to 24-in. dia. 
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Oxygen-cutting Rig 

A new heavy-duty oxygen-cutting rig for steel cast- 
ings up to 5 ft. thick has been developed by British 
Oxygen Gases, Limited, Spencer House, St. James’s, 
London, S.W.1. This unit incorporates the company’s 
latest nozzle-mixing blowpipe, using propane as the 
fuel gas, and apart from providing industry with a 
means of cutting greater thicknesses, it is claimed that 
it improves the ease of cutting, safety and quality of 
finish. The cutter is particularly suitable for removing 
feeders from castings, as well as for breaking up 
ladle bottoms and other scrap material for re-melting 
or disposal. With this new equipment, it is claimed 
that a 50-in. feeder in low-carbon cast steel can be 
removed at approximately 2 in. per min., using only 
about 60 Ib. per hr. of propane and 8,000 cub. ft. per 
hr. of oxygen. 


Electric Winch: Felco Hoists, Limited, 29, Cromwell 
Road, South Kensington, London, S.W, have intro- 
duced a new range of electric-powered winches. Avail- 
able in capacities from 2 to 12 tons, these units are 
of all steel construction, and have no bed-plate or 
platform. All parts of the winch mechanism are 
fully enclosed, the absence of exposed parts making 
the equipment weatherproof, and the gears run in oil 
baths and are mounted on ball-bearings. An interesting 
feature is the electro-hydraulic main brake, which is 
in addition to an auxiliary foot-brake for controlling 
the load when operating the winch in the drum-idling 
position. 


Pocket Microscope: Ellis Optical Company, 5, 
Beeches Avenue, Carshalton, Surrey, have designed 
and produced a high-powered pocket microscope, little 
bigger than the average. fountain pen, which has 
optically-worked lenses and a magnifying power of 
from 20 to 40 times. Named the Elliscope, the unit 
has a mirror at the base which, when turned towards 
a light source, reflects light on to the object to be 
examined. Magnification is controlled by a sliding 
tube, and correct focusing obtained by adjusting a 
knurled ring. The field of observation is a circle of 
approximately 4} in. 


Drying Equipment : Foundry & Metallurgical Equip- 
ment Company, Limited, Queens Road, Weybridge, 
Surrey, have made arrangements with Benno Schilde 
A.G. of Bad Hersfeld, Germany, to manufacture and 
market in Great Britain and Ireland, drying equipment 
operating on the Benno Schilde system. This equip- 
ment includes uniflow-type gas and oil-fired sand-dryers 
of 1 to 10-ton per hr. capacity, gas and oil-fired portable 
mould-dryers, and batch and continuous core- and 
mould-drying stoves. 


FIFTEEN JUNIOR EMPLOYEES of the Staveley Iron & 
Chemical Company, Limited, of Chesterfield, left on 
April 24 on an eight-day continental tour of ironworks 
and factories in Holland and Belgium. The company 
is paying for the tours, and the employees will also 
receive their full week’s pay. 


A CHAIR OF ELECTRICAL ENGINEERING is to be 
founded at Edinburgh University. It is expected that 
an appointment will be made in time for the opening 
of the new university session in October. A refrigera- 


tion test unit has been donated to the university by 
L. Sterne & Company, Limited, Glasgow, and a centri- 
fugal pump set unit has been given by the Harland 
Engineering Company, Limited, Alloa. 
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New Spectroscopic Standard 
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Samples established in the US 


The US National Bureau of Standards has 
recently established a set of eight new standard 
samples of ingot iron and low-alloy steel. Analysed 
and certified for 17 elements, these standard samples 
are designed for control of composition in the iron 
and steel industry where the spectroscope or spectro- 
graphy is employed. 


Samples in Disc Form 


The new samples are the first spectroscopic 
standards which the Bureau has certified for carbon 
and phosphorus. These two elements can how be 
determined spectroscopically, thus increasing the 
speed and efficiency of the complete analysis. The 


TasLe 1—Ingot Iron and Low-alloy Stee! 


dium, molybdenum, tin, titanium, boron, arsenic, 
tungsten, zirconium, niobium and tantalum (see 
Table 1). Several additional elements may be 
certified later. 


Production Method 


Before the samples were prepared, the melting, 
casting, fabricating and testing procedures were 
investigated to ensure proper graduation of con- 
centration ranges and high homogeneity in the 
final product. For each standard the material was 
prepared by: melting in a one-ton induction fur- 
nace, removing excess gases, adding alloying ele- 
ments. and introducing rare earths as a possible 


Standards for Spectroscopic Analysis. 


NBS No.* 461 462 463 
1,161 1,162 1,163 
Designation. Low-alloy Low-alloy Low-alloy 
Steel A Steel B Steel C 
Element. 
Carbon .. 0.15 0.40 0.19 
Manganese 0.36 0.94 1.15 
Phosphorus 0.053 0.045 0.031 
Silicon .. 0.047 0.28 0.41 
Copper .. 0.34 0.20 0.47 
Nickel .. 1.73 0.70 0.39 
Chromium we 0.13 0.74 0.26 
Vanadium 0.024 | 0.058 0.10 
Molybdenum .. 0.30 0.080 0.12 
Tin os 0.022 0.066 0.013 
Titanium —t 0.037 0.010 
Boron 0.0002 6.0005 | 0.0012 
Arsenic .. _ | 0.046 0.10 
Tungsten 0.012 0.053 0.105 
Zirconium _ | 0.063 — 
Niobium 0.011 } 0.096 0.195 
Tantalum 0.002 | 0.036 0.15 


| 
464 465 | 466 467 468 
1,164 1,165 | 1,166 1,167 1,168 
Low-alloy Ingot Ingot | Low-alloy Low-alloy 
Steel D Iron E lron F | Steel G Steel H 
Per cent. 
0.54 0.037 0.065 0.11 0.26 
1.32 0.032 0.113 ' 0.275 0.47 
0.017 0.008 0.012 1 0.035 0.023 
0.48 0.029 0.025 ; 0.26 | 0.075 
0.094 0.019 | 0.033! 0.067 | 0.26 
0.135 0.026 0.051 ! 0.088 | 1.03 
0.078 0.004 | 0.011 ; 0.036 0.54 
0.295 0.002 | 0.007 | 0.041 | 0.17 
0.029 0.005 0.011 0.021 — 
0.043 0.001 0.005 0.10 0.009 
0.004 0.20 0.057 0.26 0.011 
0.018 0.010 | 0.014 | 0.008 
0.022 | 0.20 0.077 
0.037 _ | 0.29 | 


| 


* 400 series, rods ¥ in. dia. and 4 in. long; 1100 series, discs 1} in. dia. and }? in. thick. 
+ Dashes indicate elements not certified for spectroscopic analysis. 


samples are also the first to be issued in disc form, 
in addition to the usual rod (% in. in dia. and 
4 in. long). The new disc (14 in. dia. and j in. 
thick) is suitable for X-ray fluorescence analysis 
as well as optical-emission spectroscopy. 

In combination with other samples already avail- 
able from the Bureau, this set of standards provides 
certified concentration values for determining most 
of the elements encountered in the analysis of iron 
and low-alloy steel. Certification has been made for 
the following elements: carbon, manganese, phos- 
phorus, silicon, copper, nickel, chromium, vana- 


aid to homogeneity. Then the material was pro- 
cessed by: forging the ingots into slabs, discarding 
portions of questionable homogeneity, hot-rolling 
selected material to oversize rods, annealing and 
centreless grinding to size. 

The standards can be applied directly to the 
analysis of steel rods and discs prepared in a similar 
manner and with similar dimensions. However, 
if they are applied to the analysis of steel samples 
prepared by different methods, adjustments may 
be required to correct deviations caused by physical 
differences. 


A NEW RANGE of underfloor-engined passenger-chassis, 
known as the Royal Tiger Cub range, is announced 
by Leyland Motors Limited. So far only preliminary 
details of the mew range are available. They show 
that the range consists of four models, each with an 
unladen weight of aproximately 4 tons 16 cwt. and a 
maximum laden weight of 13 tons. They fill a gap in 
the firm’s passenger range between the lighter 9-ton 
“ Tiger Cub” and 11-ton “ Leopard” and the heavier 
134 to 15-ton “ Worldmaster ” chassis, and are designed 
for operation on European-type metalied roads. 


THE CORNERSTONE of a new plant in Algeria for 
Régie Renault was recently laid. Construction will take 
about 18 months and on completion the plant will pro- 
vide for production of 50 Dauphine cars per day. 


THE NorTH STAFFORDSHIRE CHAMBER OF COMMERCE 
is holding a Golden Jubilee Industrial Exhibition at 
Hanley Park, Stoke-on-Trent, Staffs, from May 18 to 
June 4. Samples of precision-machined parts, non- 
ferrous and high-duty castings will be shown by T. M. 
Birkett, Billington & Newton, Limited, of Hanley Park 
and Longport, Stoke-on-Trent, on stand No. 41. 
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“Too Easy ” for Young People? 


At a meeting of the Council of Bradford Chamber of 
Commerce, the president, Mr. D. W. M. Scott, asked 
members for their views on a letter from the Yorkshire 
Council for Further Education stating that they were 
in complete sympathy with the Crowther Report that 
no one under 18 years of age should be expected to 
rely solely on evening classes for further education. It 
was felt that to continue evening-only courses was 
wasteful, uneconomic and educationally inefficient, and 
support was asked for a recommendation of local 
education authorities in the Yorkshire region that 
evening-only courses for persons of 18 and under 
should lapse during the next two years or so, except 
where they formed part of day-release courses. 


Mr. F. S. Summers, president of the Bradford Engi- 
neering Employers’ Federation, pointed out that engi- 
neering employers had given day release to many 
pupils for years and suggested that the Yorkshire 
Council was rather asking for something like a blank 
cheque. The larger engineering concerns were the 
proper schools for apprentices from 15 to 17 years of 
age, and day release would interfere with their proper 
training there. He commented that educationalists 
seemed to want to re-introduce half-time working. 
Mr. G. Phillips declared that employers were opposed 
to the complete lanse of evening classes. They needed 
recruits, but by lansing evening classes and substituting 
day-release classes they would be presenting young 
people with everything on a plate, and creating for 
themselves a psychological problem to be dealt with 
later. 


Sir Kenneth Parkinson, expressing agreement, said 
the Yorkshire Council’s proposals would not neces- 
sarily be fair to young people, because obviously no 
employer could release all his young people to attend 
day classes and it would surely penalise any who were 
not selected or permitted to attend them from doing 
so on their own initiative. Mr. John L. Hanson declared 
that any young man who genuinely wanted to learn 
could do so by attending evening classes, but if those 
classes were lapsed there would be a tendency for a 
boy to attend classes during the day at his employers’ 
expense and not, perhaps, turn out in the evening. He 
added: “I think that if we are not careful we shall 
make it much too easy for these young people.” 


On the suggestion of the president, it was agreed that 
a reply should be sent to the Yorkshire Council expres- 
sing the opinion that their proposals were far too 
sweeping and could not be supported in their present 
form. 


Mechanical Handling Federation 


The eighth annual general meeting of the Fédération 
Européenne de la Manutention (FEM, Mechanical 
Handling Federation) will be held in Stockholm, Sweden, 
from June 27 to July 2. The federation embraces 
manufacturers of all types of mechanical handling 
equipment from the following countries: Austria, Bel- 
gium, Denmark, Finland, France, Germany, Great 
Britain, Italy, Netherlands, Spain, Sweden, and Switzer- 
land, all represented by their national committees. The 
general meeting will be concluded by a general assembly 
of the Fédération during which the work of the various 
sections will be reviewed and co-ordinated, and prob- 
lems will be examined. Finally, there will be a banquet 
organized by the Swedish national committee. More 
than 250 delegates have already indicated that they will 
attend. The Federation has its headquarters and per- 
manent secretariat in Paris, at 10, Avenue Hoche. 
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International Nickel Changes 


Mr. H. S. Wingate, president of the International 
Nickel! Company of Canada, Limited, since 1954, and 
a director since 1942, has been elected chairman of the 
board and chief officer of the company. Mr. J. R. 
Gordon has been elected president of the company, 
succeeding Mr. Wingate. Mr. Gordon has been execu- 
tive vice-president since 1957, and a director since 1953. 
Mr. R. D. Parker, a director since 1957, and vice- 
president in charge of Canadian operations since i955, 
was elected senior vice-president of the company. Mr. 
Wingate succeeds Dr. J. F. Thompson, who retires as 
chairman after having served the company for 53 years. 
and as chairman of the board and chief officer since 
1951. Dr. Thompson becomes honorary chairman and 
will continue to serve as chairman of the executive 
committee. 

The directors’ meeting. which was the first to be held 
in Manitoba. presages the opening early in 1961 of 
Inco’s new nickel project 400 miles north of Winnipeg. 
The meeting came at the conclusion of a tour by 
directors of the mine and facilities and the town of 
Thompson, that followed the annual shareholders meet- 
ing held in Toronto on April 27. At that meeting 
Dr. Thompson announced that net earnings by Inco 
for the first quarter of this year will be “ significantly 
higher” than the $16,990.000 reported for the first 
quarter of 1959. Nickel deliveries in March tapered 
off slightly from the extraordinarily high levels of the 
first two months, but the rate of deliveries for the 
quarter was greater than production. 

Demand for nickel is expected to remain strong 
throughout the current year, though, unlike the pattern 
of earlier post-war years, potential world supply is now 
more than adequate. Dr. Thompson believes that the 
current expansion in nickel use should continue. 

The board of directors of the company’s United 
States’ subsidiary, International Nickel Company, Inc., 
also met at Thompson and elected Mr. Wingate chair- 
man, Mr. Gordon, president, and Dr. Thompson, 
honorary chairman and chairman of the executive com- 
mittee of that company. 


Sheffield’s «« Apprentice of the Year” 


David G. H. Garnett, 20-year-old patternmaker at 
the Rotherham works of the Steel, Peech & Tozer 
branch of the United Steel Companies, Limited, was 
selected as Sheffield’s “Apprentice of the Year” at 
the Cutlers’ Hall, Sheffield, on April 28. He was chosen 
from six finalists by a panel of three judges. His 
selection will enable him to visit Stockholm on an 
educational tour for a fortnight from May 26. David 
Garnett is a former student of Rotherham Technical 
College and has already visited industries in Italy. 
Germany, France and Sweden. ner 

The contest was organized by Sheffield Junior 
Chamber of Commerce, and the panel of judges was 
Mr. P. G. Hoare, senior vice-president of Sheffield 
Chamber of Commerce, Mr. R. S. Bruce, president of 
Sheffield Chamber of Commerce, and Mr. G. W. 
Brand, Sheffield Youth Employment Officer. 

Three apprentices from Steel, Peech & Tozer. 
Michael J. Kite, John T. Wright and John W. Muffin, 
together with Brian Whittington, patternmaker, Firth- 
Vickers, Limited, and Martin L. Cliffe, production 
engineering student, Laycock Engineering Company. 
Limited, were the other finalists. 


Mr. J. F. BENNETT has been appointed treasurer of 
the Esso Petroleum Company, Limited. 
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SECTION DEVOTED TO THE TECHNOLOGY OF PRODUCING DIMENSIONALLY-ACCURATE CASTINGS = 


Investment Casting at Renault’ 


In an investment foundry, there are only three 


By M. Marinier 


The examples to be discussed are taken from the working range of 
the investment foundry of the French National Renault Works. 
This foundry, “ tied ” to the motor-car works, produces approximately 
90 per cent. of its output as mass-produced moter-car parts and 10 
per cent. of its output for jig and tool castings in series of from 10 
to 1,500 castings off. It would not be correct to describe this foundry 
as a “ lost-wax-process foundry ” or as a “ precision foundry,” because 
(1) all patterns are made from commercial polystyrene, and (2) no 
close tolerances are particularly required common to the whole 
production programme. The aim in view is the production of castings 
at a lower cost than is possible by any other method (cost being 
defined as cost of the finished machined casting.) This objective has 
been achieved by using the method to be described, and by taking 
special precautions at different stages of the production. The purpose 
of this paper is to present some of the observations made concerning 
improvements in the precision of the patterns. 


dispersion. Statistical control can supply figures 
which illustrate the actual range of dimensional 


possible ways to establish dimensions in the course 
of production: (1) to measure the initial die impres- 
sion; (2) to measure the patterns obtained from this 
die, and (3) to measure the actual castings resulting 
from the patterns. Considering Fig. | it is clear 
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Fic. 1.—Diagram illustrating the three sources of 
dimensional error when making investment castings: 
A the pattern die; B the patterns, and C the 
castings. 


that the actual dimensions of the different patterns, 
Bi, Bo, B; . . . obtained from the same die A, show 
a certain dispersion when compared with nominal 
dimensions. Similarly, the actual dimensions of the 
different castings Ci, Co, C; . . . obtained from the 
patterns B:, B,, B; . . . show another range of 


* Translated by Dr. 0. P. Einerl from a paper presented at the 
Paris Congress of the European Investment Casters Association. 


inaccuracies, and this information will enable the 
foundryman to find means for reducing dimensional 
variations and as a result he can take action on 
such factors of production as he can control. 

This paper is not intended to demonstrate the 
effects of factors which influence the dimensions 
when passing from the stage of the original die, 
A, to that of pattern, B. In passing, however, 
it can be said that these factors are less numerous 
and better known than those which intervene 
between the stage of pattern, B, and that of the 
final casting, C. 


DIMENSIONS OF THE DIE 


Dimensional accuracy of the die is a most 
important factor. 


Small-scale Production 


If small numbers off are required, generally a 
wooden pattern is produced (Fig. 2), which, in 
turn, is used to produce a die by casting a low- 
melting-point, contraction-free alloy or a special 
resin around the aluminium  master-pattern. 
Having cast this pattern-die, one can now proceed 
to inject into it polystyrene plastic pattern-material 
under pressure, using a very simple machine. By 
this method final patterns for moulding are ob- 
tained. Master patterns of aluminium, steel or 
gunmetal have to be carefully finished or even 
partly or fully machined, according to circum- 
stances, because the dimensions of the mould to be 
cast around the master pattern depend on their 
accuracy. Although suppliers guarantee that 
the low-melting-alloy or the resin to be cast 
around the master-pattern are both “free from 
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contraction,” it is a fact that a certain amount 
of contraction will always occur. It is therefore 
necessary to take account of this when deciding 
the nominal dimensions of the master-pattern. 
Insufficient checking is one of the main causes of 
dimensional errors and unfortunately these often 
come to light only when the parts are finished. 


A. MZ A Ou fy 
' 
| 
| 
| 


: 


Fic. 3.—Schematic layout of a pattern-die for a 
ring casting, showing the various components (the 
accuracy limitations of which are explained in the 
text). 


Large-scale Production 


For mass-production, metal dies are produced 
and these are generally machined all over. Poly- 
styrene is injected into these dies by means of 
automatic machines as supplied by the foundry- 
equipment industry. Fig. 3 shows schematically 
the metallic die for a ring casting, where the in- 
jection channel runs right through the half die, 
A. The half die, B, contains the fixed core, C, 
and a movable ejector, D, which slides over the 
core in order to eject the pattern from the die 
after this has been opened. Checking of the 
mould die during the course of its production 
will influence the following nominal dimensions: 
(1) The diameter of the core, the accuracy of 
which is relatively easy to ensure; (2) the outside 
diameter of the ring, which is much more difficult 
to achieve correctly, and (3) the height, O, of 
the ring, which is the most difficult of all to 
obtain accurately, because the accuracy depends 
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Fic. 2.—(left) Wooden pattern; 
(right) aluminium master- 
pattern; (centre) finished die- 
equipment which is capable of 
producing up to 1,500 castings. 


on the distance of two mobile 
parts: the half-die, A, and the 
ejector, D. 
Difficulties 

In order to ensure, during 
the course of the production of 
the ring, that the distance, O, remains as con- 
stant as possible, it is necessary to make certain 
that the ejector, D, is in close contact with the 
base, E; that is to say, that no foreign particle 
should be allowed to be present between D and E. 
It may happen sometimes that a deformation of 
the ejector, D, occurs, despite the fact that the 
column, F, returns the ejector into its place when 
the die is closed and although the two half parts A, 
and B, remain in close contact. 


@ © 
Fic. 4.—Views of the same die as shown in Fig. 3. 
but indicating how dimensional errors of patterns 
can result from deformation or misplacement of 
components of the die. 


Fig. 4(a) shows, in an exaggerated way, an 
incorrect position of ejector, D, which is not visible 
from outside the die. It is also necessary to 
check whether the half-die, A, is in perfect con- 
tact with the half-die, B, and Fig. 4 (b) shows a 
faulty closing of the die. These are the most 
common defects which concern the impression 
itself; they are faults which are transferred to 
the pattern from the various dimensional locations. 


Machining Accuracy 

In order better to demonstrate the improvement 
obtained by machining as regards the accuracy of 
dimensional points mentioned in the first two 
sections of the paper, a graph, Fig. 5, has been 
prepared in which the dimensional points, measured 
on a die with multiple impressions, have been laid 
out. On the axis of abscissze the various categories 
of dimensions have been indicated, and the 
number of measurements of each group of tests are 
shown on the ordinates. It is clear that the dis- 
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persion of actual figures for dimensions of type 
M is less than 0.0002 in., whereas the total dis- 
persion of measured dimensions for type N is more 
than 0.001 in. The deviation from nominal dimen- 
sions for type O, taken between two miovable 
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Fic. 5.—Graph of results obtained by measuring 
items produced from a_multi-impression die. 
Ninety per cent. of the pieces surveyed were within 
0.0008 in.; type M dimensions required exterior 
correction, type N needed internal reaming, and 
dimensions of type O varied much according to 
the effect of wear of moving die-parts. 


parts, can amount to as much as 0.004 in. when 
the die has produced a large number of patterns 
and already shows marks of wear on the movable 
parts. 


FILLING OF THE DIE CAVITY 


Returning to the example of the ring, and by 
studying the defects which, independent from the 


PRESSURE 


Fic. 6.—Sketch of the ring die, indicating dimen- 
sional variations which may occur, 


die-cavity, may alter the dimensions of a pattern 
in wax or in plastic material injected into the 
cavity (generally under pressure), faults may be 
found in the following dimensions: (see Fig. 6). 


Dimensions 


The inside dimension, M:, of the pattern is 
generally very close to that of the core M, as a 
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result of the contraction of the material, which 
tends to move in the direction of the core. The 
outside dimension, Ni, of the pattern is often 
smaller than the dimension N of the cavity because 
filling is insufficient. To remedy this, it is neces- 
sary to bring such quantities of material into 
the impression as may be necessary to compensate 
for the reduction of volume caused by contraction, 
and to continue to do so until solidification is 
complete. Modern injection machines maintain 
the pressure during a sufficiently long and con- 
trollable time, but the mould may resist the trans- 
mission of this pressure, and the feed channel, if 
too narrow, may solidify before the casting. 
Fig. 7 (a) shows, after a given time, the state 
of solidification of the ingate and of the pattern 
which would tend to prevent the entry of addi- 
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Fic. 7.—Two examples of the influence of injection- 
orifice size and feed pressure. In (a), premature 
solidification of the pattern material at the orifice 
prevents “ feeding” of the. body of the pattern; in 
(b), the enlarged inlet permits the full utilization of 
feed material and pressure. 


tional material required to fill the total volume 
of the impression. Fig. 7 (b) shows, after the same 
time, the state of solidification of ingate and of 
pattern in a case where the cross-sections are 
such that continuity of flow exists, in addition to 
transmission of effective pressure from the injec- 
tion nozzle to the interior of the pattern, so that 
its contraction is compensated by the influx of 
hot material. This action can be so effective that it 
has been found on occasions impossible to with- 
draw a pattern from the die, because its contact 
with the walls of the die was so perfect. 

The Renault concern are forced to regulate their 
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INLET FOR MATERIAL 


machines in such a way that the pattern is at 
least 0.0004 in. smaller than the cavity, in order 
to withdraw the pattern without accidents in the 
normal course of industrial practice. When multiple 
impressions are used for mass-production, identical 
filling of all impressions has to be achieved. In 
order to ensure that the pressure is transmitted 
on all these impressions, the cross-section of the 
ingate has to be made larger the further it is away 
from the injection nozzle. The cooling caused 
by the length of the run through the ingate is then 
compensated by a greater volume of hot material. 


Spray Runners 


Fig. 8 shows an example of multiple non- 
radiating feeding. Sections (A), (B) and (C) have 
surfaces which expand so well that the patterns on 
the extreme ends have dimensions strictly identical 
with those in the centre. For similar reasons, it 
is necesary to avoid the frequent mistake of cooling 
the die in the region adjacent to the main inlet 
gate, from the nozzle of the machine onwards. 
On the contrary, it is necessary to cool the liquid 
material from the outer regions of the group of 
impressions. Fig. 9 is a photograph of a spray of 
12 patterns produced under these conditions at the 
rate of 80 sprays or 960 items per hour. 


MAY 5, 1960 


Fic. 8.—Example of an ingate 
system for a multiple-impression 
die, the following dimensions 
being respective cross- 


sectional areas: 4 = 45 mm.2 (0.07 
sq. in.); B= 39 mm.* (0.06 sq. in.); 
C = 2 mm.? (0.04), and D= 32 mm.- 
(0.05 sq. in.). 


Dimensions at Right Angles 
to the Die Joint 


It has been shown previously 
that dimensions at right angles 
to the die joint are already 
affected by any faults connected 
with the cavity itself. Sup- 
posing that the adjustment of the machine, the 
cross-sections of the ingates and the cooling of the 
mould were correct, the dispersion of the pattern 
dimensions encountered would still be much more 
pronounced than, for instance, the dispersion of 
dimensions measured on the inside diameter. 

Summarizing: it is possible in mass-production to 
maintain throughout the following tolerances on 
polystyrene patterns injected into the multiple dies: 
plus or minus 0.0008 in. on interior dimensions: 
plus or minus 0.0016 in. on outside dimensions. 
and plus or minus 0,004 in. on dimensions at right 
angles to the mould joint. 


CONCLUSIONS 


The facts mentioned in the paper confirm the 
observations made by numerous specialists. To 
obtain close tolerances is, in the first instance. a 
function of the precision of the die cavities and of 
the quality of the filling which produces the pattern. 
The operations of moulding and casting which fol- 
low, mostly only cause very localized deformations, 
and the dispersion of the dimensions found on 
castings in addition to such faults does not exceed 
that of the dimensions of the pattern. In the 
majority of cases, the small local deformations do 
not cause any trouble in the functioning of the 
casting. If a deformation should 
prove objectionable, it is neces- 
sary to provide for machining 
of the surface where such de- 
formation occurs. This opera- 
tion will be much less costly 
than an effort to obtain, at no 
matter what price, a correct 
surface “as cast.” 

These observations have 
opened the way for a new mar- 
ket for investment castings, i.e., 
the production of small engi- 
neering parts requiring little 


Fic. 9.—Spray of 12 patterns 
produced under conditions of 
controlled cooling, at the rate of 
80 per hour. 
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machining, or suitable in the “ as-cast” condition 
for proper functioning, with tolerances of 0.008 to 
0.012 in. easily obtainable for the whole output. 
The Renault foundry produces in mass- 
production quantities by this method castings of 
a quality equivalent to that of forged components 
but at a much lower cost, thanks to the application 
of the new process, which is characterized by the 
following stipulations: (a) Use of polystyrene 
patterns, which can be produced and assembled 
very quickly; (b) boxless moulding, thus avoiding 
costly moulding boxes, and (c) continuous drying 
operations, entailing the removal of patterns and 
preheating of moulds in greatly reduced times. 
This successful development of a production 
method shows that the domain of the investment 
foundry is not limited to the production of small, 
difficult-shaped castings of high accuracy—a pro- 
cess which must demand high prices in order to be 
economic for the foundry. The results described 
have been achieved at the Régie Nationale Renault 
in the course of investigations carried out by scien- 
tific research, encouraged by Mr. Pomey (and 
brought to life by the co-operation of the manage- 
ment of foundries and forges, under the direction 
of Mr. Perchat) with a team combining the research 
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engineers, the foundry methods-department, the 
sand and refractory laboratory and the production 
departments. 

The author expresses thanks to the general 
manager of the Régie Renault for his permission to 
publish this paper, and to the president of the firm 
for his interest. 


DISCUSSION 


When the paper was discussed at the confer- 
ence, Mr. MERMILLOD asked which types of castings 
were produced by this concern. 

Mr. MarINIER replied that the greater part was 
from 0 to 40 gm. (up to 14 oz.) with a maximum 
length of 5 cm. (2 in.). 

Mr. MEERKAMP VAN EMDEN asked whether the 
polystyrene models were used as they came from 
the plastic press, with their polystyrene sprues, or 
if they cut from the sprues and assembled in 
clusters. 

THE AUTHOR replied that the latter was the case 
—the polystyrene sprues were necessary to obtain 
good models, but of no use for assembling patterns 
in clusters. 


BICTA’s Second Annual Conference 


The second annual conference of the British Invest- 
ment Casters’ Technical Association is to be held at 
the Connaught Rooms, Great Queen Street, Kingsway, 
London, W.C.2, from May 16 to 18. A programme of 
technical sessions has been arranged and ample time 
will be allowed for discussion of the papers presented. 


Programme 


Monday, May 16 

7.0 p.m. to 8.30 p.m. Members and their ladies will 
gather for an informal party before the Conference 
proper commences on the following day. 


Tuesday, May 17 

9.30 a.m. Annual general meeting (BICTA members 
only), during the course of which reports of the follow- 
ing technical committees will be presented and dis- 
cussed — Metal Specification Committee, Technical 
Publicity Committee, Industrial Health and Safety Com- 
mittee, and Industry Statistics Committee. 

11.20 a.m. to 12.30 p.m. Technical session No, 1— 
(chairman: Mr. L. S. Taylor (G. L. Willan, Limited)): 
“ Metallurgy of Cast 13-per-cent. Cr. Steel,” by J. 
Beech (British Steel Castings Research Association), 
followed by discussion. 

2.15 to 3.45 p.m. Technical session No. 2—{chairman: 
Mr. N. Walker (Hadfields, Limited): “ Specifications 
and Mechanical Properties of Investment Castings,” by 
L. S. Taylor (G. L. Willan, Limited) and A. G. Mason 
(Deritend Precision Castings, Limited) Following the 
discussion of this paper, a film will be shown on the 
multiple-dip shell process of K. W. Thompson (of 
K. W. Thompson Tool Company, New York). 

4.0 to 5.30 p.m. Technical session No. 3—{chairman: 
Mr. G. A. Tomkinson (D. Napier & Sons, Limited)): 
(1) “Some Experiences with Vacuum Casting into 
Investment Moulds,” by L. S. Taylor. (2) “Industrial 
Refractory Crucibles,” by Dr. F. W. Haywood and F. 
George (Refractory Mouldings & Castings, Limited), 
and discussions. 


7.30 for 8.0 p.m. Annual dinner (members and their 
ladies); dinner jackets. 
Wednesday, May 18 

9.30 to 10.30 a.m. Technical session No. 4—(chair- 
man: Mr. R. W. N. Danielsen, Deritend Precision Cast- 
ings, Limited): “ Dimensional Aspects of Lost-wax 
Investment Casting,” by N. Mason (Firth-Vickers Stain- 
less Steels, Limited) followed by discussion. 

10.45 a.m. to 12.45 p.m. Technical session No. 5— 
(chairman: Mr. W. Foyers (H. & F. Precise Castings, 
Limited)): (1) “ Hot-tearing Problem in a Part Cast in 
a Low Mn/Ni/Cr/Mo Carburizing Steel,” by C. Watts 
(director of research, Precision Metalsmiths — Inc.). 
(2) “ Investment-foundry Facilities and Processes used 
by Precision Metalsmiths Inc.,” by L. E. Carr (manager, 
special projects, Precision Metalsmiths Inc.), and dis- 
cussions. 

12.45 p.m. Luncheon, followed by chairman’s closing 
remarks and announcement of the election of the Asso- 
ciation’s new chairman. 


P.G. Engineering’s New Venture 

Formation of Parsons Powergas, with headquarters 
in London, has been announced as a joint enterprise 
by the Ralph M. Parsons Company, engineers-con- 
structors of Los Angeles and P.G. Engineering, Limited, 
a member of the UK Power-Gas group: ‘Complete 
engineering and construction of petroleum, petro- 
chemical, and related plants will be performed by 
Parsons Powergas, backed by the combined resources 
and experience of the parent companies. 

Initially, activities will be concentrated in the 
British Commonwealth. Three men from each firm 
are to be appointed to a committee which will direct 
the new enterprise. Those from Parsons are Mr. 
Harry Broom and Mr. Robert V. Peaslee, vice-presi- 
dents, and Mr. Ahmet Neyzi, European operations 
manager, Mr. R. W. Rutherford, managing director 
of P.G. Engineering, is one of the British representa- 
tives. the names of the other two are to be announced 
shortly. Mr. Peaslee will serve as general manager 
of Parsons Powergas. 
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Investment Casting of High-hot-strength 
12-per-cent. Chrome Steel’ 


By H. Schneider 


High-chromium steels are regarded as difficult to cast, a fact which 
makes all the more interesting this report that investment founders 
can produce castings in this material which have equal mechanical 
properties to those of forgings. The author recommends that strict 


The high corrosion-resistance of 12-per-cent. 
chrome steels confers on them a wide field of 
application in turbine construction. The addition of 
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Fic. 1.—Structural diagrams of chromium steel 
and chromium/nickel steel (chromium equivalent 
= Cr + 2 Si + 1.55 Mo + 0.5 Nb, and nickel 
equivalent = Ni + Co + 0.5 Mn + 30 C + 
7.5 Nb. 
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chromium alone is, however, of little importance 
for hot-strength, which can only be increased by 


additions of molybdenum, niobium, tungsten, 
* Paper presented at the Paris Conference of the European Invest- 
ment Casters Association. 


attention be paid to heat-treatment. 


vanadium, etc. Of these, molybdenum, tungsten 
and cobalt give rise to higher recrystallization tem- 
perature, and niobium, tungsten and molybdenum 
increase the creep-resistance properties by the 
formation of carbides, nitrides and intermetallic 
compounds in the slip planes of the crystals. 


To obtain good properties in castings of these 
materials, it is desirable that, in principle, they show 
a transition structure. From the phase-diagrams 
of nickel/chromium steels, their structure can be 
deduced approximately, and Fig. | shows this 
diagram. An attempt has been made to express 
the influence of the various alloying elements by 
multiplication factors. The lines in the diagram 
indicate the limits of the different structures. The 
12-per-cent. chrome steel is—depending upon 
further addition-elements present—in the purely 
martensitic, in the martensitic-ferritic or in the 
martensitic-austenitic region. The heat-resistant 
chrome steel used in the author’s investment foundry 
has the following composition: C, 0.2; Cr, 12.5: 
Si, 0.6; Mn, 0.8; Co, 2.0; Mo, 0.8, and V, 0.3 
per cent. The approximate equations are:— 
Chromium equivalent = Cr+2 Si+1.5 Mo+SV, 
and nickel equivalent= Ni + Co + 0.5 Mn + 30C. 


When calculated for the alloy of the composition 
detailed, these give a steel with a chromium 
equivalent of 16.4 and a nickel equivalent of 8.4 
in the Scheffler diagram, namely, one which is 
on the borderline of pure martensitic and marten- 
sitic-austenitic steel. 


Fic. 2.—Structure of 12-per-cent, chrome steel, (left) after quenching from 1,050 deg. C. and (right) 
after quenching from 1,200 deg. C. 
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FiG. 3.—Time-to-rupture curves | | TT | 
chromium steels, expressed ||| @ | 
logarithmically. io t +t 
+44 w+ — +— 
Key : (a), (b) and (c) 12-per- ++} $+ +tittt 
cent. chromium steel of composition : = Ze =. | tii} | 
C, 0.2; Cr, 12.5; Mo, 0.8; Co, 20; V, > 
0.5 per cent. Test temperature 550 = TT 
deg. C Specimen (a) tempered at re) | Littl - 
720 deg. C. after quenching from 1,100 rit rT 
deg. C. (57 tons per sq. in.); (b) tem- Bay (cy } | 
pered at 620 deg. C. after quenching | (b) 
from 1,100 deg. (70 tons per sa. “Yio - 
and tempered (57 tons per sq. in.), and =Q tH 
(d) commercial forging-quality steel of 
| | | | | 
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10 10% 10% 


Mechanical Properties 


The mechanical properties (especially the brittle- 
ness) of the complex 1|2-per-cent. chromium steels 
depend largely on their heat-treatment, and Table 
1 gives their values. The quench temperatures were 
taken at 1,050, 1,100 and 1,200 deg. C. 


TABLE 1.— Mechanical Properties of 12-per-cent Chromium Steels. 
Quenching temperature (deg. C.). 
1,050 1,100 1,200 
Yi ield point (tons per sq. in.) 47 6 46.3 41.9 
Tensile strength (tons per sq. in. ) 57.38 07 1 54.0 
Reduction in area (per cent.) ae 32 46 51 
Elongation (per cent.) 13 16 21 
Notch impact (V alue (kg. 
per sq em.) ..| 3.3 (154)*] 7 (326) 9 (419) 
* The figures in parentheses are conversions to ft. lb. per sq. in. 


The increase of the impact value from 3.3 to 9 
mkg. per sq. cm. for a quench temperature of 1,200 
is remarkable; it can be explained by an increased 
solution of grain-boundary carbides. The illustra- 
tions in Fig. 2 confirm this; (a) shows the structure 
of a steel quenched at 1,050 deg. C., and (b) the 
same steel quenched at 1,200 deg. C. 

To obtain stable structures, heat-resistant alloys 
must be annealed at the highest possible tempera- 
tures. A nickel content will slow down the alpha/ 
gamma transition, but cobalt shifts the transition 
temperature to a higher level. For heat-resistant 
alloys, part of the nickel is often substituted by 
cobalt to ensure the possibility of complete tran- 
sition. 

The 12-per-cent. chromium steels, especially 
when they contain cobalt, tend to brittleness at 
475 deg. C., and tests were carried out on the alloy 
to determine this tendency. Test-pieces were kept 
at a temperature of 475 deg. C. for 200 and 500 
hours, after which the impact values were esti- 
mated by the VSM method, the results being shown 
in Table 2. 

For high-temperature alloys, the creep proper- 
ties are of primary importance. Fig. 3 shows the 
time-to-rupture curves for the differently heat- 
treated steels. For comparison, a commercially- 
available steel of similar composition was sub- 


TIME (HR) UNTIL FRACTURE OCCURRED 


jected to the same procedure. With the exception 
of the steel quenched at 1,200 deg. C., the values 
for the other tests show little difference. It may 
be of interest to note that the steel annealed at 
720 deg. C. is superior to that annealed at 620 
deg. C. This confirms the well-known fact that 
low-alloy steels, annealed at high temperatures, 
show better time-to-rupture values at long-term 
(over 10,000 hr.) than the same material annealed 
at lower temperatures. It is pleasing for invest- 
ment founders to see that castings in this material 
(13-per-cent. chrome steel) are the equal of the 
forged qualities. 


TABLE 2.—Eflect of Prolonged Heating on Impact Properties. 
J 


No. of hr. at 475 deg. C. VSM Impact (mkg. per sq. em.). 


0 9.3 

200 9.4 

500 9.7 
A notable example was a turbine-wheel cast in 
heat-resistant 12-per-cent. chromium steel, and the 
investigations which have been detailed in this 
-eport form part of the development work carried 
out for this component. The exacting working 
conditions (35.000 r.p.m.) of these wheels prescribe 
absolute freedom from any defects, such as de- 

carbonization, inter-granular oxidation, etc. 


ADA Annual General Meeting 

Satisfactory progress of the Aluminium Development 
Association was revorted by Mr. Rudolf Hahn, retiring 
president, when he presented his annual report at the 
annual general meeting of the Association, held on 
April 29 at 33, Grosvenor Street, London, W.1. He 
said that despite difficulties, such as the printing dis- 
pute, the general level of activity showed a further 
increase Over previous years, and the high standing 
of the Association was acknowledged both at home 
and abroad. Much work had been completed on the 
new three-year programme initiated during the year 
under review. At the election of officers, Mr. W. 
Brining. F.c.A. who represents the Almin group of 
companies on the ADA Council, was elected president 
for 1960/61. and Mr. R. Hahn, the representative of 
the Association of Light Alloy Refiners and Smelters, 
Limited, was elected vice-president. 
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Notes from the Branches 
Scottish 


Over 50 years’ ago, the Scottish branch of the 
Institute of British Foundrymen came into being 
and the opportunity was taken during the week 
ending Saturday, April 23, to celebrate the event. 
It was a convenient choice, because on that day, the 
Institute was holding its quarterly General Council 
meeting in Glasgow and the Council members and 
their ladies were made the guests of the branch for 
the Golden Jubilee functions. The first of these 
was a reception by the Corporation of the City of 
Glasgow on Friday, April 22, which was held in the 
imposing setting of the City Chambers. On. this 
occasion, a total of 470 members, their ladies and 
a number of guests were entertained by the Corpora- 
tion. The. parties were received by the Lord Provost 
of Glasgow, Sir Myer Galpern, J.P., F.E.I.S., M.P., 
supported by the City magistrates, all in ceremonial 
robes, in the satinwood salon of the Chambers. They 
then passed into the banqueting hall where the Lord 
Provost welcomed the delegates and ladies and re- 
ferred briefly to the City’s long participation in 
foundry matters. Mr. G. R. Shotton, senior vice- 
president of the Institute, who represented the presi- 
dent. Mr. C. H. Wilson (unavoidably absent abroad) 
in all these events, responded on behalf of the assem- 
bly. Next, Mr. John B. McGregor, president of the 
Scottish branch, added his own welcome to the party 
and stressed the seriousness of the occasion in relation 
to the affairs of the branch, asking the Lord Provost to 
accept the thanks of the gathering for the gracious 
hospitality offered. 

The proceedings continued in the Council Chambers 
with a programme of vocal music rendered in the 
Council Hall from 8.30 to 10.30 p.m. by the Scottish 
Junior Singers, conducted by Agnes Duncan with 
Mr. A. C. Taylor as accompanist. For those who 
wished to avail themselves of the opportunity, 
dancing to Ken MacNicol and his orchestra was 
available from 8.15 until “Auld Lang Syne” at 11.30 
p.m. Refreshments were served throughout the pro- 
ceedings in the upper corridor of the City Chambers. 
At the conclusion of the function, members were 
vocally appreciative of the opportunity which had 
been afforded them of attending such a noteworthy 
function in so historic and dignified a setting. 


Celebration Dinner 


The following evening, Saturday, April 23, was 
the occasion of a Jubilee Celebration Dinner held 
in the Central Hotel, Glasgow, at which the Scottish 
branch were hosts to a company—including ladies— 
of about 260. On this occasion, the representative 
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of the Lord Provost and the City Councillors, Bailie 
Alexander Hart, 0o.B.E., was the chief guest. Mr. 
McGregor, branch president, was in the chair, sup- 
ported by a large and distinguished top-table assembly 
which included the following: 

Mr. G. R. Shotton; Sir A. McCance; Mr. John Scott; 
Mr. John Bell; Mr. D. A. Richards; Mr. A. Robertson; 
Mr. J. H. Andrew; Mr. James S. McMillan; Mr. G. M. 
Menzies; Mr. John Cameron; Mr. James Ferguson; 
Mr. J. W. Todd; Mr. A. Campion; Mr. J. H. Stuart; 
and Mr. A. Marshall (most of these gentlemen were 
accompanied by their ladies). 

After the Loyal Toast had been honoured, the 
president opened the speeches by referring briefly to 
the reasons for the gathering and then asked Mr. A. 
Marshall to continue. The secretary began by out- 
lining the branch’s progress over the years attributing 
much of it to its enthusiastic inauguration and spon- 
soring by Professor A. Campion, F.R.L.c., who had 
piloted the branch for a long period and, at 86, 
was now the sole surviving founder member. He 
was pleased, and knew the gathering would be 
similarly gratified, that Professor Campion and Mrs. 
Campion had found themselves able to attend the 
Jubilee Banquet in  person—a truly remarkable 
feature, since the branch had been established when 
Professor Campion was in his 36th year. On _ behalf 
of the members, he then presented Professor Campion 
with a wooden tobacco jar and pipe-set from the 
branch and afterwards called on Miss McGregor, the 
president’s daughter, to make a presentation of a 
bouquet of roses to Mrs. Campion. 

Professor Campion, now an honorary member of 
the Institute, then acknowledged the gift and said 
that if he had devoted so much of his life to the 
affairs of the branch, it was because this association 
had been so rewarding to him personally. The initia- 
tion of the branch had followed requests to him 
made by his students at the Glasgow Technical College 
(now Royal College of Science and Technology) 
and in 1910, he had conferred with friends in the 
Institute already established in England and _ the 
Scottish branch had resulted. It had gone from 
strength to strength and now he was pleased to learn 
that membership had passed the half-thousand mark. 
Mrs. Campion also made brief acknowledgment of 
the branch’s thoughtfulness in giving her flowers, 
which were now one of her great enjoyments in life. 

After a short interval, the proceedings recommenced 


with the toast to the “City and Corporation of 
Glasgow” proposed by Mr. Shotton, Bailie Alex- 
ander Hart, o.B.£., replying. Mr. G. Lambert, 


secretary of the Institute, then injected a tribute to 
Mr. A. Marshall, secretary, who had organized so 
well the whole proceedings. This was accorded with 
great applause and Mr. Marshall replied briefly. 


The photographs reproduced on the facing page were taken during the IBF Scottish branch jubilee 


celebrations. 


At the top is a group at the Friday night's reception by the Lord Provost of Glasgow. 


From left to right (front row) Mr. A. Marshall, the Lady Provost, Mr. G. R. Shotton, the Lord 


Provost (Sir Myer Galpern), Mrs. McGregor and Mr. J. B. McGregor. 


In the second row are the 


City magistrates with, in the centre, Bailie Alexander Hart, who was chief guest at Saturday's dinner. 
Photograph (a) shows Sir Andrew McCance with Mr. and Mrs. G. M. Menzies (Mr. Menzies is a past- 
president of the British Steel Founders’ Association); (b) shows Mr. J. B. McGregor (president, Scottish 
branch), with Mrs. McGregor and their daughter at the Saturday evening dinner (Mrs. McGregor is 
admiring the bouquet presented to Mrs. Campion); (c) shows Mr. G. R. Shotton (senior vice-president 
of the Institute) chatting informally with Bailie Hart and Mr. G. Lambert, the Institute's secretary, and 
(d) is of Professor A. Campion thanking the assembly on Saturday for the presentation marking his 
50 years’ association with the Scoitish branch (Mrs. Campion is seated on his right and Mr. A. Marshall 
(who made the presentation) is standing on his left). 
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The toast of “The Guests” was proposed by Mr. 
John Bell, past-president of the Institute and secretary 
of the Scottish branch for many years. The response 
in this case was made by Sir Andrew McCance, 
D.L., D.SC., LL.D., F.R.S., chairman, Board of Governors, 
Royal College of Science and Technology. It was 
then the task of Mr. D. A. Richards, junior vice- 
president of the Institute, to propose “The Scottish 
Branch of the Institute’’ and on this occasion—to 
conclude the formal speeches—Mr. James H. Andrew, 
president-elect of the branch, replied. Interspersed 
during the speeches was music by the Mackintosh 
Trio. Mr. J. Colquhoun (tenor), Mr. R. Gilmour 
(baritone), and Mr. J. Ritchie (conjurer) provided further 
light entertainment, with Mr. D. Y. Mackintosh as 
accompanist. 

All those attending were agreed that the events 
formed a very fitting and dignified celebration of the 
branch’s Jubilee, and the response had been typical 
of the respect with which the Institute’s affairs were 
held in technological circles. 


News in Brief 


A £50,000 MEDICAL CENTRE has been opened at the 
Heath Street Works, Smethwick, of Guest Keen & 
Nettlefolds (Midlands), Limited. 


Over 250,000 yds. of cables have been supplied by 
British Insulated Callender’s Cables, Limited, for the 
new British Road Services’ £750,000 Tyneside depot. 


THE ADDRESS of Precision Components (Barnet), 
Limited, is now Kabi Works, Cranborne Road, 
Potters Bar, Middlesex (Telephone: Potters Bar 3444). 


THE GLAsGow oFFicE of the alloys division of 
Union Carbide, Limited, is now at Cornhill House, 
144, West George Street. The telephone number. 
Central 6454, is unchanged. 


PLaNs for a £500,000 extension to Paisley Technical 
College have been approved by the local authority. 
The site will provide not only for immediate extensions 
but also for those that may be necessary in the future. 


PLANNING PERMISSION has been granted for Col- 
villes, Limited, to erect a sub-station, costing £56.000, 
at its meliing shop and to make an extension, costing 
an to the locomotive sheds at the Ravenscraig 
plant. 


PROBAN, LIMITED, makers of flame-resistant finishes 
for fabrics, have moved from the Royal Exchange, 
Manchester, to larger and more commodious offices at 
34, Princess Street, Manchester, 1 (‘phone CEN. 8093 
and 8094). 


STEEL CASTINGS were among items displayed at 
Dronfield Parish Church on Sunday, May 1, when 
the annual industrial service took place. More than 
20 firms contributed and their representatives attended 
the service. 


THE 1960 TRAVEL SCHOLARSHIP offered by Stewarts 
and Lloyds, Limited, has been won by Mr. G. D. 
Day, sales representative of the Cardiff office, who is 
to work in a European refugee camp and otherwise 
play a part in World Refugee Year. 


THE story of the development of a firm from three 
men and no sales, to a staff of 1,000 and sales totalling 
nearly £6,000,000 in 12 years, was told to the British 
Institute of Management Conference on April 21, by 
Mr. Norman Bailey, director of Dexion, Limited. 
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BRIGHTSIDE HEATING AND ENGINEERING COMPANY, 
Limrtep, Sheffield, have supplied £600,000 worth of 
apparatus and equipment for use in the new hospital at 
Ahmadi, Kuwait, on the Persian Gulf, opened last 
month by Sir Phillin Southwell, former chairman of 
the Kuwait Oil Company. 


FIFTY EMPLOYEES of Land Pyrometers. Limited. 
Queen’s Road. Sheffield, flew to Holland for a day 
trip on April 25 to mark the centenary of the firm. 
The firm paid travelling and dinner expenses as well 
as passport costs. The party toured the tulip fields 
and visited the Floriade before attending a celebration 
dinner. 


Mr. A. M. DALLAs, a senior representative of the 
Surform division of Firth Cleveland Tools, Limited, a 
member of the Firth Cleveland group, is to have his 
territory extended to include County Durham and 
Middlesbrough. Mr. Dallas is already Surform repre- 
sentative for Scotland, Northern Ireland and the north 
of England. 


A NEW FouNDRY for the production of alloy and 
ductile irons is to be built in Cumbernauld (east of 
Glasgow), for Forth Alloys, Limited, a company con- 
trolled by Robert Taylor & Company (Ironfounders), 
Limited, Stirlingshire. Production is expected to com- 
mence in October next. Initially about 50 people will 
be employed. 


THE CARNEGIE LIBRARY of Pittsburgh (4,400, Forbes 
Avenue, Pittsburgh, 13, Pennsylvania, USA) announces 
with regret that their ‘Review of Iron and Steel 
Literature for 1958” could not be printed. However, 
a typescript copy is available in the technology depart- 
ment and arrangements can be made for the purchase 
of photostat copies. 


QUICK-READING COURSES for business executives are 
being held at Nottingham Technical College. With 
the aid of films of reading texts which are shown at 
gradually increasing speeds, the tutors hope to raise 
the average reading speed by at least 60 per cent. from 
240 to nearly 400 words a minute, with some students 
reaching 520 words. 


THE RECORD NUMBER of 7,000 tractors was exported 
from the United Kingdom by Massey-Ferguson (Great 
Britain), Limited, during the month of March. In the 
previous four months the company exported 18,000 
units, and during the 1959 fiscal year the firm increased 
its exports of tractors to territories in the eastern hemi- 
sphere by 9 per cent. compared with 1958. 


THE DiRECTORS of Edgar Allen & Company, Limited, 
Sheffield, have presented an inscribed bronze plaque. 
with a relief of Professor F. C. Lea, for the wall of 
the new materials laboratory at Sheffield University, 
to be known as the “F. C. Lea Laboratory.” The 
company wish to be associated with the project because 
Professor Lea was a director of the firm from 1936 
to 1950. 


REPRESENTATIVES OF THE American Kaiser Steel 
Corporation and the Westinghouse group are touring 
Formosa to study steel production there. The Kaiser 
Corporation wants to build a steelworks in the Far 
East with a capacity of about 160,000 short tons and 
costing $45,000,000. The Japanese Fuji Iron & Steel 
Company, Limited, is also interested in building a steel 
plant in Formosa. 


“* SUBDUED IMPROVEMENT ™ in the flow of new orders 
to British shipyards, which began last December, has 
continued into the first quarter of this year, according 
to the Shipbuilding Conference. In the first quarter, 
UK yards received orders for 53 ships of 196,000 gross 
tons, compared with 69 vessels of 172,000 tons in the 
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last quarter of last year and with only 55,000 tons in the 
first three months of last year. 

SHEFFIELD EDUCATION COMMITTEE has recommended 
the acceptance of the tender of Tersons, Limited, for 
the erection of the third phase of the Sheffield College 
of Technology for the sum of £1,178,586, subject to 
fluctuation in the cost of labour only. The City Archi- 
tect is to make certain adjustments to the specification 
which will reduce the figure to bring the cost of the 
work involved within the amount acceptable to the 
Ministry of Education. 

Mr. F. A. Hurst, chairman of Samuel Osborn & 
Company, Limited, Sheffield, presented safe-driving 
awards at the annual dinner/dance of the firm’s trans- 
port department at the Arcade Restaurant, Sheffield, on 
April 22. During 1959, vehicles from the Sheffield 
works covered 355,667 miles and carried 72,817 tons 
without any major trouble or accident. Mr. Sidney 
Charlesworth received a brooch for 15 years accident- 
free driving with the firm. 

THE RoyAL ORDNANCE SMALL ARMS FACTORY at 
Fazackerley, Liverpool, is to close when current orders 
are completed. The Secretary for War, Mr. Christopher 
Soames, has announced, “ The factory will begin to run 
down in June, and except for a small force remaining to 
wind up, all employees will have become redundant by 
about the end of the year.” It is said that the Govern- 
ment will do all they can “to find a suitable firm to 
make good productive use” of the factory. 


SHIPS OF ALL NATIONS have been arriving at the port 
of Los Angeles during the last six months with steel 
and steel products for the construction of houses in 
Southern California. A boom in the building industry 
has been caused by the phenomenal rise in the popu- 
lation of the southern half of California by 3,356,000 
during the last decade—70 per cent. of the total increase 
in the entire State. Last year home-building permits 
valued at $2,840,650,000 were issued for 159,708 houses. 


FoR THE PAST YEAR, employees at the Willenhall 
foundry of Arthur Shaw & Company, Limited, have 
been engaged in the evening and during their lunch- 
time breaks in building themselves a social club, from 
an R.A.F. hut which they bought for £240. The re- 
erection of the 80 ft. by 21 ft. hut in Bilston Street, is 
expected to be completed in about eight weeks’ time. 
The cost to the employees is about £1,000: the land is 
being rented by them from the firm for about 6s. a 
year. 


DERBY EDUCATION COMMITTEE has approved an 
expenditure of nearly £60,000 on the latest instalment 
of the new Derby and Derbyshire College of Tech- 
nology, and a similar sum will be paid by the 
Derbyshire County Council who share the College. 
One cight-storey block is already complete and in use 
by students, and the second block is nearing comple- 
tion. A third building is to be added, and when 
completed ir 1966 the College will have cost over 
£1,000,000 


Criticism of firms who do not call the fire brigade 


when fire breaks out is made by Mr. Sidney Jowett, © 


Chief Fire Officer at Derby, in his annual report. He 
States, ““ One local firm alone in the past year had 200 
fires, not one of which was reported to the fire brigade.” 
The outbreaks were dealt with by the factory personnel, 
but Mr. Jowett says, “unfortunately this system will 
continue until eventually a small fire gets out of hand 
and a hurried call will be made for the assistance of 
the professional firemen.” 

THE GENERAL ELECTRIC COMPANY, LIMITED, has 
recently received an order for eight Sherwen electro- 
magnetic vibrating feeders for installation in the steel- 
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works of the Koninklijke Nederlandsche Hoogovens en 
Staalfabrieken N.V., Ijmuiden, Holland. This brings 
the total value of this type of vibrator and feeder sup- 
plied to this company to approximately £31,000. Two 
of the 48-in. by 6-ft. feeders already installed are each 
capable of handling finished sinter-ore, 25- to 200-mm. 
in size, at the rate of 400 tons per hour. 

WHEN THE BRITISH EXHIBITION opens in New York’s 
Coliseum on June 10, American truck operators will be 
able to examine, on stand 320, two British diesel trucks 
which have been described by an American already 
operating two of them as . .. combining excellent 
workmanship with an incredible economy of operation. 
The two trucks appearing on this stand of Leyland 
Motors (U.S.A.), Limited, will be a haulage model from 
the group’s Chieftain range with a maximum g.v.w. of 
103 tons, and a haulage model from the group’s Clydes- 
dale range which has a maximum g.v.w. of 14 tons. 

DiIscUSSIONS between the Consolidated Zinc Pty.. 
(which is expected to build the £100,000,000 aluminium 
smelting scheme in Southland, New Zealand) and the 
New Zealand Ministry of Works were scheduled to take 
place at Invercargill towards the end of last month. 
The conference follows a series of meetings between 
officers of both parties in recent weeks. The talks were 
to make an up-to-date assessment of investigations 
already carried out so that the company can more 
easily determine the cost factors involved, particularly 
regarding the development of the required amount of 
electric power from Lake Manapouri. 

A NEW BUILDING for the inspection of castings by 
exposure to gamma-rays at the Penistone foundry of 
the David Brown Foundries Division enables medium 
and large castings to be handled at the same time in 
separate compartments. Another development at 
Penistone is the completion of a new large gas-fired 
heat-treatment furnace with automatic recorders and 
controllers, which will enable heat-treatment at higher 
temperatures than at present. The firm which has gone 
in for manufacturing pipeline valves, is now projecting 
in extension into the making of complete pump units, 
as well as examining the question of prime movers for 
pumps. 

THE ELECTRONIC COMPUTER, Pegasus, of the United 
Steel Companies, Limited, at Sheffield, and used jointly 
by Sheffield University, is to be enlarged at a cost of 
about £50,000. This will provide greatly increased 
capacity and make more complex calculations possible 
at one run. Pegasus can handle about 4,000 numbers 
at once at present. After extensions it will take up to 
about 1,000,000. The computer is housed at the Shef- 
field department of operational research of the group 
and has a big application in the structural design work 
of the United Steel Structural Company at Scunthorpe. 
The machine is expected to be operating in its advanced 
form in a year. 

Mr. ARTHUR H. THOMAS, national president of the 
Purchasing Officers’ Association, said at the annual 
luncheon of the Sheffield and district branch of the 
Association at the Kenwood Hotel, Sheffield, on 
April 29, that the remarkably good relations existing 
between management and labour in Sheffield industry 
were an example to the rest of the country. He said, 
“ This freedom from strikes, wildcat or any other type. 
impresses buyers more than is perhaps realised. One 
of the buyers’ biggest headaches is the assurance of 
schedules, and good labour-relations is one of the main 
factors securing that position.” He added that the 
possible fusion of the European Common Market and 
Free Trade Area with elimination of import duties 
should make for a very competitive atmosphere, and 
buyers were watching future implications with marked 
interest. 
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Personal 


Mr. G. F. Prescott has been appointed a director of 
British Resin Products, Limited, London, W.1. 


Mr. A. D. C. Gunn has been appointed technical 
director of Cochran & Company, Annan, Limited. 


Mr. BRYAN TopLey has been elected deputy-chairman 
of Albright & Wilson, Limited. He joined the company 
in 1936 and was appointed a director in 1944. 


Mr. C. H. Orrorp, general manager of the Newhouse 
(Lanarkshire) factory of Honeywell Controls, Limited, 
has been appointed a director of the company. 


Mr. J. A. METCALFE, a director of Minerals 
Separation Limited, has been elected to the beard of 
Foundry Services (Holdings) Limited, Birmingham. 


Mr. Ropert L_ LIcKLey will be joining the board 
of Hawker Aircrafi, Limited, on May 16. He resigned 
his managing directorship of the Fairey Aviation Com- 
pany, Limited, in April when that company was 
absorbed into the Westland group. 


Mr. W. B. CurysTAL has been appointed to repre- 
sent Richard Baxendale & Sons, Limited, in the North 
of England. His territory includes Lancashire, 
Cheshire, Cumberland, Westmorland, Northumberland, 
Durham and the North Riding of Yorkshire. 


Mr. L. H. Pomeroy, formerly marketing manager 
and general sales manager for Massey-Ferguson 
(Australia), Limited, has been appointed director of 
marketing of Massey-Ferguson (United Kingdom), 
Limited, in place of Mr. T. V. KNox who has resigned. 


Mr. DENNIS ScoRAH is the new editor of the works 
magazine of the Osborn organization, Sheffield, The 
Hand and Heart. He succeeds Mr. T. ALEC SEED, 
who has retired after 52 years’ service with the 
company, where he has latterly been employment 
manager. 

Mr. A. GEOFFREY BANKS has been elected president 
of the Engincering Centre, Birmingham, in succession 
to Mr. VicTtoR BRENNER, who has held the office for 
the past four years. Mr. Brenner has been appointed 


vice-president and Mr. J. Trevor JONES. honorary 
treasurer. 
Mr. E. F. CHoppen has resigned from the board 


of the Esso Petroleum Company, Limited, following 
his appointment as deputy co-ordinator of the world- 
wide marketing operation of Standard Oil Company 
(New Jersey). He will shortly leave for New York 
to take up his duties. 


Because of ill-health, Mr. F. Eric L. BacHe has 
resigned as chairman ‘of Geo. Salter & Company, 
Limited, spring-balance manufacturers, West Brom- 
wich. Mr. R. PxHitip S. BACHE who succeeds him as 
chairman will also continue in his position of managing 
director. Mr. R. P. Bache has been a director of 
the company since 1928. 


Mr. J. A. JacKSON, works director of Wolf Electric 
Tools, Limited, London, W.5, flew to Canada on 
May 1, on a ten days’ business visit to the company’s 
branch at Toronto. The company also announces that 
Mr. KLAAS VAN: WALRAVEN has been appointed sales 
supervisor for Holland. For several years, Mr, van 
Walraven has been responsible for promoting electric 
tool sales for Warmond, Limited, Rotterdam. 


The engineering group of the General Electric 
Company Limited, announces the appointment of Mr. 
E. W. MoLesworth as chief engineer for the London, 
southern and eastern areas. Mr. Molesworth, who 


has completed more than 30 years’ service with GEC, 
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assumed his new post on April 1. His predecessor, 
Mr. C. J. O. GARRARD, was recently appointed assistant 
general manager of the company’s Erith engineering 
works. 


To mark their retirement, five foremen who between 
them have given more than 230 years service to the 
Stanton Ironworks Company, Limited, near Notting- 
ham, were presented with cheques and certificates at a 
dance organized by the Work’s Foremen’s Association 
at Stanton Club House on April 22. Three of the 
foremen, Mr. FRANK BARBER, Mr. JoE GLAZEBROOK 
and Mr. Bert TayLor, have worked at Stanton for 
52 years. Mr. ARTHUR RaYNoR has been employed 
at the ironworks for 46 years, and Mr. ERNEST BAKER 
for 35. The presentations were made by the managing 
director, Mr. N. C. Macdiarmid. 


Mr. P. Spear, director of research at Rubery Owen 
& Company, Limited, Darlaston, and Mr. R. MILLs, 
manager of the group’s foundry-eaquipment depart- 
ment situated at Willenhall, are flying to America 
by Comet on May 7, to attend the American Foundry- 
men’s Society Convention and Exhibition which is 
being held in Philadelphia next week. It is reported 
that they will be following up certain American 
interest in the Hallsworth automatic moulding system 
manufactured by Rubery Owen, and will study Ameri- 
can foundry methods with an eye on suitable applica- 
tion of the system. They will also be seeking possible 
extensions to their range of equipment and the trip 
will afford the opportunity of doing so by first-hand 
contact. 


Obituary 


The death has occurred of Mr. 
HARGRAVES, director Hargraves 
Limited, Quay Street, Manchester. 


The death occurred recently of Mr. SIDNEY JOHN 
COCHRANE, a director of Cochrane & Sons, Limited, 
shipbuilders, of Selby (Yorks). He was 57 


Mr. FRANK DIcKINSON, former chief works chemist 
at Holwell Ironworks near Melton Mowbray, Leics, 
died suddenly on April 19 at the age of 66. 

The death is reported of Mr. ERNEST TALLON, a 
director of James Douglas & Sons, Limited, firebrick 
manufacturers, Stoke, and of the Diamond Clay Com- 
pany, Limited, Stoke. 


Mr. HAROLD WATKINSON, who formerly worked at 
the iron foundries of Newton Chambers and Company, 
Limited, Chapeltown, Sheffield. for over 50 years, has 
died at the age of 80. 


Mr. JoSEPH FULLELOVE, a senior foreman of Newton 
Chambers & Company, Limited, Sheffield, has died at 
the age of 56. He was a founder vice-president of the 
work’s football and sports sections and chairman of the 
Foremen’s Association. 


Mr. JAMES EASDALE, 22-year-old son of the principal 
of R. M. Easdale & Company, metal and scrap 
merchants, smelters, etc., Glasgow, in which he was 
a trainee, was killed in a car crash on the Glasgow/ 
Kilmarnock road on April 26. 


The death has occurred of Mr. JosePpH STAVES, a 
former local director of Thos. W. Ward, Limited, 
Albion Works, Sheffield, at the age of 71. 
who retired a year ago after being with the company 
for 56 years, had held the positions of chief assistant 
accountant and of chief accountant, and was made a 
local director in 1938. 
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Rapid Baking... 


SUPINOL 
CORE OIL 


(Patent applied for) 


Reduce Baking 
Time by as much 
as 50%. 


HIGHER DRY STRENGTH THAN LINSEED OIL 
AT SHORTER BAKING CYCLES 


Economical in use 

More gallons per ton 

Not critical to Baking Temperature 
Cores uniformly baked 


MANUFACTURED BY 


F & M SUPPLIES LIMITED 


4, BROAD STREET PLACE, LONDON, E.C.2. 
Telephone: LONDON WALL 7222 (4 lines) 
Factory : Concordia Works, London, E.14. 


MANUFACTURERS OF 
Scientifically developed and controlled Foundry Products 


Prompt deliveries from stocks in 
GLASGOW - MANCHESTER - SHEFFIELD - BIRMINGHAM & LONDON 
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Raw Material Markets 


Iron and Steel 


_ The increased demand for certain grades of pig-iron 
is being met satisfactorily. There is an exceptionally 
heavy demand for basic steelmaking pig-iron, reducing 
considerably the stocks at furnaces and absorbing the 
capacity-level outputs. In some areas supplies are 
inadequate, but deliveries from home sources largely 
relieve this deficiency. With record ingot outputs, 
the steelworks are using all available supplies and 
dependence for their production is mainly on pig-iron 
supplies because of the scarcity of suitable scrap. 

At the ironfoundries, the chief call is still from the 
engineering and speciality foundries for low phos- 
phorus pig-irons and hematite. The former is their 
main choice, and substantial tonnages are being sup- 
plied together with good quantities of hematite and 
some refined irons. These foundries cover their needs 
of all these irons for both current and forward 
bookings. In most brands of low phosphorus irons 
now available. producers can dispose fully of their 
makes, and this also applies to hematite pig-iron for 
which there is an increasing demand from foundries 
and steelworks. 

Production of high quality castings by the engineer- 
ing and speciality foundries is maintained at high 
levels with the motor vehicle industry the most 
prominent customer. Only the shortage of suitable 
labour prevents an improvement on these high out- 
puts. Other users of high-duty castings are also taking 
up substantial tonnages including the steelworks. 
power and electrical plant manufacturers, machine- 
tool. and heavy engineering trades, but collieries and 
railways show little improvement in demand. 

The call for builders’ castings is maintained, and 
steady demands are also forthcoming from the 
domestic appliance trades. The light foundries supply- 
ing to them are fairly well employed, but more 
orders are needed to keep the mechanized plants at 
capacity. Jobbing and textile foundries are steadily 
employed, although not at capacity. The high phos- 
phorus pig-iron used by these foundries is in good 
supply and furnaces can easily meet demands. After 
these demands are fulfilled. spare tonnages from stock 
and current outputs are shipped to overseas buyers. 

Continuous demands are being made by the iron- 
foundries for suitable cast iron and steel scrap. There 
is a ready demand, not fully satisfied, for the better 
and heavier grades. Foundry coke deliveries are 
satisfactory and requirements of ganister, limestone, 
and firebricks are easily obtainable. ; 

The re-rollers continue busy and are working at 
capacity. Demands for all their products are good and 
regular orders for small bars, light sections, and 
reinforcing rods continue to be received. Although 
home steelworks continue to supply them with sub- 
stantial tonnages of steel semis, deliveries are inade- 
quate, and there is a shortage of 2-in. billets. Arisings 
at the steelworks of suitable re-rolling quality 
defectives and crops are readily accepted by the 


re-rollers. 
Non-ferrous Metals 
The jump in stocks of refined copper held in London 
Metal Exchange official warehouses last week to 2,649 


tons was the prime factor influencing the market earlier 
this week. The increase was more than was expected 


and made for more settled conditions after previous 


fluctuations. i 
The outlook is conditioned by whether more copper 


will be made available in London or whether the 
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Chilean strike will extend to the whole industry, dis- 
locate supplies, and cause a severe shortage. In the US 
market conditions are still only fair and the quotation 
of 33 cents a pound is applicable to both producers 
and custom smelters. 

_The feature of the tin market has been the assumed 
disappearance of the buffer stock manager, which 
resulted in the price of tin rising very close to the 
Tin Council's * ceiling * of £800 a ton. However, prices 
came down as quickly as they had gone up, but it is 
not yet certain whether this is due to a reappearance 
of the buffer stock manager or to an increase in sup- 
plies from elsewhere. In any event, the market jis 
nervous and the backwardation, which had been as wide 
as £12 a ton last week has now narrowed to around 
£4 a ton. In the US the market is quiet and the 
price is fairly steady fractionally below 99 cents a 
pound. 

Lead in London has experienced mixed trading con- 
ditions. On balance, prices have held fairly steady 
around £77 a ton. In the US the market is quiet and 
the quotation for New York spot is given as 12 cents 
a pound. 

Zinc has been more sensitive than usual and fluctua- 
tions have been relatively wide. However, demand is 
still satisfactory and the price is holding fairly firm 
around £99 a ton. In the US the market is quiet and 
the quotation for East St. Louis spot is given at 13 cents 
a pound. 


« ECSC Production Rise 
will slow down” 


Production rise of 7.3 per cent. last year in the 
European Coal and Steel Community had probably 
continued during the first quarter of this year, said 
M. Roger Reynaud, member of the ECSC High 
Authority, in a report to’ the community’s consultative 
committee. He said that industrial production may 
rise less swiftly in the second quarter because of the 
slower rate of growth in the building and foodstuffs 
industries. 

Mr. Reynaud described the steel situation as 
“fundamentally sound.” Consumption continued at 
a high level even though stockbuilding continued 
(although at a lower rate) and export orders dropped 
as a result of the rapid recovery of US production. 
Because of marked delivery delays of certain products, 
the community’s steel industry would have to use all 
available capacity during the second quarter of the 
year. Supplies of raw materials provided no signi- 
ficant difficulties. 

The coal situation remained disturbing despite some 
increase in demand, reported M. Reynaud. Total 
consumption was likely to be up by 5 per cent. during 
the second quarter of the year in comparison with 
a year ago. Demand from coking plant would 
sage pd rise by 9 per cent.; from power stations 
y 10 per cent.; and from domestic users by 4 per 
cent. Despite competition from other sources, demand 
from other industrial users would be maintained. 

M. Reynaud recalled tnat in February the High 
Authority had given a reasoned refusal to the request 
for a single sales agency for Ruhr coal. Since then, 
the Authority had discussed the matter with the 
Federal German Government, producers, and other 
interested parties. It had decided that the old selling 
system due to have expired on March 31, would be 
prolonged until June 30. Should it prove impossible 
to find a formula ensuring healthy market conditions 
and in conformity with the Treaty, there remained 
ja ord of a revision of the Treaty, M. Reynaud 
added. 
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Production rate 75 shells per hour 


The new Baker Perkins Shell Moulding Machine 
is fully automatic in its operation. The sand/ 
resin mixture supplied to the storage hopper is 
automatically fed to the machine. The finished 
shells are automatically removed from the 
ejection station, and from there if required to a 
suitable conveyor. 


Short runs are entirely practicable, pattern 
changing being simple and quick, taking only 
five minutes and effected single-handed. 


On production, shells 18” x 12” weighing 4 to 
44 lbs. are produced at the rate of 75 per hour 
maximum. 


Baker Perkins sue movtoine macuines 


For further details. please write to: 


Baker Perkins Ltd. 


Engineers 
BEDEWELL DIVISION - HEBBURN-ON-TYNE -Co DURHAM 
PHONE: JARROW 897124 
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Current Prices of Iron, Steel, and Non-ferrous Metals 


(Delivered unless otherwise stated) 
May 4, 1960 


PIG-IRON 
Foundry Iron.—No. 3 Iron, Crass 2, 10-ton lots or over: 
Middlesbrough , £21 6s. Od.; Birmingham, £20 18s. 3d. 

Low-phosphorus Iron.—Over 0.10 to 0.40 per cent. P, 
10-ton lots or over, £23 5s. Od., delivered Birmingham, 
£23 10s. Od., delivered Grangemouth. 

Cylinder and Refined Irons.—North Zone, £25 6s. 6d.; 
South Zone, £25 9s. Od. 

Refined Malleable.—P, 0.10 per cent. max.; North Zone, 
£26 6s. 6d.; South Zone, £26 9s. Od. 

Hematite.—Si up to 2 per cent., S. & P. over 0.03 to 0.05 
per cent., 10-ton lots or over: N.-E. of England (local iron), 
£23 19s. Od.; Scotland (Scotch iron), Zone 8.1, £24 5s. 6d.; 
Sheffield, £25 7s. 6d.; Birmingham, £25 14s. O0d.; Wales 
(Welsh iron), £23 19s. Od. 

Basic Pig-iron.—£20 3s. Od., delivered Staffs, Derbyshire, 
Notts, Lines, Rutland, Northants, and Leicestershire in 
10-ton lots or over. 


FERRO-ALLOYS 
(Per ton unless otherwise stated, delivered) 

Ferro-silicon (6-ton lots and over).—45 per cent. Si, 
£41 10s. Od. to £44 Os. Od., scale 15s. Od. per unit, lumpy; 
75 per cent. Si, £57 Os. Od. to £62 10s. Od., scale 15s. Od. 
per unit, lumpy. 

Ferro-vanadium.—50/60 per cent., 22s. 6d. per lb. of V. 

Ferro-molybdenum.—65/70 per cent., carbon-free, 12s. 10d. 
per lb. of Mo. 

Ferro-titanium.—20/25 per cent., 2-3 per cent. Cu, 
£250 Os. Od.; 38/40 per cent., commercially carbon-free, 
£287 Os. Od. 

Ferro-tungsten.—80/85 per cent., lls. 8d. per lb. of W. 

Tungsten Metal Powder.—98/99 per cent., 14s. 8d. per 
Ib. of W. 

Ferro-chrome (6-ton lots and over, lumpy).—4/6 per 
cent. C, £78 10s. Od. to £82 10s. 0d., basis 60 per cent. Cr. scale 
26s. Od. to 28s. 6d. per unit; over 6 per cent. C, £77 Os. Od. 
to £80 10s. Od., basis 60 per cent. Cr, scale, 26s. Od. to 
28s. 6d. per unit; 2 per cent. C,* 1s. 8d. to 1s. lld. per 
Ib. Cr; 1 per cent, C,* 1s. 8$d. to 1s. 114d. per Ib. Cr; 0.15 
per cent. C,* 1s. 94d. to 2s. 0$d. per Ib. Cr; 0.10 per cent 
C,* 1s. 93d. to 2s. Ofd. per Ib. Cr; 0.06 per cent. C,* 
1s. 10}d. to 2s. 1d. per lb. Cr. 

Metallic Chromium.—98/99 per cent., 6s. 10d. per Ib. 

Metallic Manganese.—94/96 per cent., carbon-free, 
£275 Os. Od.; 9 6/98 per cent., £285 Os. Od. 

Ferro-columbium.—65/67 per cent., Cb + Ta, 19s. 9d. 
per lb., Cb + Ta. 


Ferro-manganese (Standard).—78 per cent., £63 10s. Od. 


SEMI-FINISHED STEEL 

Re-rolling Billets, Blooms, and Slabs.—Basic: Soft u.t., 
100 tons & over, £31 15s. 6d.; tested, 0.08 to 0.33 per cent. 
C, 6 to 35 tons, £33 15s. 6d.; hard (0.41 to 0.60 per cent. C), 
under 10 tons, £34 17s. 0d.; silico-manganese, under 10 tons, 
£43 16s. 6d.; free-cutting, under 10 tons, £36 14s. 6d. 
Sremens Martin Acip (under 10 tons): Up to 0.25 per cent. 
C, £41 1s. 0d.; silico-manganese, £44 4s. Od. 


Billets, Blooms, and Slabs for Forging and for Stamping 
(under 10 tons).—Basic, soft, up to 0.33 per cent. C, 


* Average 68-70 per cent. 


£38 10s. Od.; basic, hard, over 0.41 up to 0.60 per cent. C, 
£39 12s. 6d.; acid, up to 0.25 per cent. C, £43 4s. Od. 


FINISHED STEEL 

Heavy Plates and Sections (1 ton to 10 tons).—Ship plates 
(N.-E. Coast), £41 12s. Od.; boiler plates (N.-E. Coast), 
£44 2s. Od.; floor plates (N.-E. Coast), £43 10s. 0d.; 
angles (N.-E. Coast), £38 16s. 6d.; joists (N.-E. Coast), 
£38 12s. 6d. 

Small Bars, Sheets, ete.—Rounds and squares, under 3 in., 
and flats 5 in. wide and under, untested soft basic, 50 tons 
and over, £39 1s. Od.; under 10 tons to 4 tons, £40 18s. 0d.; 
under 4 tons to 2 tons, £41 3s. Od.; hoop and strip, coils, 
100 tons and over, £38 Os. Od.; uncoated strip mill coils, hot 
rolled, under 3 mm. to 12g., 25 tons to under 50 tons, 
£43 16s. Od.; black sheets (hand mill), 24g., 10 tons and over. 
£57 14s. 6d.; galvanized corrugated sheets, 24g., 10 tons and 
over, £68 5s. Od. 

Alloy Steel Bars.—1 in. dia. and up: Nickel, £67 17s. 0d.; 
nickel-chrome, £98 lls. Od.; nickel-chrome-molybdenum 
£111 4s. Od., in lots of 5 tons to under 10 tons. 


NON-FERROUS METALS 
Copper.—Cash, £263 Qs. Od. to £264 Os. Od.; three 
months, £249 Os. Od. to £249 10s. Od.; settlement, 
£264 Os. Od. 


Copper, Tubes, ete.—Solid-drawn tubes, 2s. 6d. per Ib.; 
rods, 275s. 6d. per ewt. basis; 20 s.w.g., 310s. 6d. per cwt. 

Tin.—Cash, £791 Os. Gd. to £792 Os. Od.; three months, 
£787 Os. Od. to £788 Os. Od.; settlement, £792 Os. Od. 

Lead (Refined Pig).—First half May, £77 2s. 6d. 
to £77 5s. Od.; first half August, £76 5s. Od. to 
£76 7s. 6d. . 

Zine.—First half May, £94 0s. Od. to £94 2s. 
first half August, £91 15s. Od. to £92 Os. Od. 


Zine Sheets, ete.—Sheets, 15g. and thicker, all English 
destinations, £127 15s. Od.; rolled zinc (boiler plates), all 
English destinations, £125 10s. 0d.; zinc oxide (Red Seal), 
d/d buyers’ premises, £105 Os. 0d. 

Brass Tubes, ete.—Solid-drawn tubes, 2s. 0jd. per lb.; 
sheets to 10 w.g., 225s. 6d. per ewt.; wire, 2s. 10}d.; rolled 
metal, 225s. 6d. per cwt. 

Brass (Brazing).—BS1400, B3, £172; B6, £227. 

Brass (High Tensile).-BS1400, HTB1, £202; HTB2, 
£223; HTB3, £237. 

Gunmetal.—BS1400, LG2, £217; LG3, £227; Gl, 4%, 
£284; G1, 1%, £271. 

Phosphor Bronze.—BS1400, PB1 (AID released), £318; 
BS1400, 90/10/1, £305. 

Leaded Phosphor Bronze.—BS1400, LPB1, £237. 

Phosphor Bronze Strip, ete.—Strip, 317s. 9d. per cwt.; 
wire, 4s. 4d. per lb.; rods, 3s. 6}d.; tubes, 3s. 63d.; chill 
cast bars, solids 3s. 6}d.; cored 3s. 7}d. (CHARLES CLIFFORD, 
LIMITED). 

Nickel Silver, ete.—Rolled metal, 3 in. to 9 in. wide x 
0.056, 4s. O?d. per lb.; round wire, 10g. in coils (10 per 
cent.), 48. 53d.; special quality turning rod, 10 per cent., 
4 in. dia., in straight lengths, 4s. 43d. All prices are net. 

Other Metals.— Magnesium, ingots . 2s. 24d. to 2s. 3d. per lb. 
Antimony, English, 99 per cent., £190 Os. Od. Quicksilver, 
ex-warehouse, £70 10s. 0d. to £71 Os. Od. Nickel, £600 Os. 0d. 
Aluminium, ingots, £186 0s. 0d.; aluminium bronze (BS1400), 
ABI, £262; AB2, £270. 
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e Re-introduced after many years —— 


STYLE Il 


THE ALUMINIUM 


PATTERN LETTERS 


WITH THE LETTER AND POINTS 
ALL IN ONE PIECE 


NO STEEL PINS TO BREAK THROUGH AND SPOIL 
THE FACE 


= 


. NOW MADE IN ENGLAND — LARGE STOCKS — PROMPT 
DELIVERY 


POMEROY EW CROSS. LONDON. S.£.14. 


J.W.& C.J. PHILLIPS LTD. 


PIG IRON, All Grades WILLIAM 


METALLIC ABRASIVES 
SHOTBLASTING MACHINERY 
FOUNDRY MACHINERY 
AND COMPANY LIMITED 


HEAD OFFICE 
WINCHESTER HOUSE 
OLD BROAD STREET 

LONDON EC2. 

LONdon Wall 4774 


FERRO SILICON 12/14% 
ALLOYS & BRIQUETTES 
FOUNDRY COKE 


And at: 


BIRMINGHAM 2 GLASGOW C2 LIMESTONE 

39 Corporation Street, 93 Hope Street, GANISTER 

Midland 3375/6 Central 9969 MOULDING SAND 
REFRACTORIES 
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CAMMELL LairD & COMPANY, LIMITED—G 
Company News operating surplus fell sharply from £1,388 ae 


NEWMAN INDUSTRIES, LIMITED, electrical and mech- 
anical engineers, of Bristol—The dividend for 1959 is 
raised from 10 to 124 per cent. 

ANTI-ATTRITION Company, LimiTtED—Group 
net loss for 1959 was £92,033 (£11,137). The chair- 
man, Mr. H. Wilmot, states that the company is now 
making profits. 

LILLESHALL COMPANY, LIMITED, structural engineers, 
etc., of Oakengates (Salop)}—No dividend on ordinary 
for 1959 (74 per cent. less tax), but capital distribution 
of 14d. per 2s. share, not subject to tax. 


JouHN Dace, Limitep, non-ferrous castings, etc., of 
London, N.11—Net profit after taxation was £189.714 
(£69,685). The chairman, Mr. Robert Carr, says that 
the forward position appears satisfactory. 


LAauRENCE Scott & ELECTROMOTORS, LIMITED—The 
dividend is raised from the equivalent of 12% per 
cent. to 15 per cent. on a capital increased by a one- 
for-six scrip issue, with a 10 per cent. final for 1959. 


Vickers, LimiTeD—Sales in 1959 were £155,540,000 
(£176,850,000) and the net profit dropped to £4,930,000 
(£6,590,000). The final dividend is maintained at 7} per 
cent., making the annual total 10 per cent. for the fifth 
successive year. 

R. W. CRABTREE & SONS, LIMITED, engineers, printing- 
machine manufacturers, etc., of Leeds—The company 
has the largest order-book ever, and the prospect of 
a still further expansion in orders is a “ very live one,” 
states the chairman, Mr. C. H. Crabtree. 

TUBE INVESTMENTS, LimMiTED—Dividend is raised 
from 7} per cent. to 8} per cent. on £16,800,000 capital 
for the year ending July 31, 1960. A final dividend 
of not less than 8} per cent. has been forecast on the 
capital doubled to £33,600,000 by the recent rights issue. 

CHARLES RoperTS & COMPANY, LIMITED, rail and 
road vehicle manufacturers, etc., of Wakefield—As a 
result of further consideration of the possibilities of a 
merger with the Birmingham Railway Carriage & 
Wagon Company, Limited, the board has decided to 
abandon negotiations. 


HALESOWEN STEEL CoMPANY, LIMITED—The board 
expects to pay an interim ordinary dividend of 4 per 
cent. in September. This compares with 4 per cent. 
paid prior to a one-for-five scrip issue. Mr. C. S. Burch, 
the chairman, says that the situation for the remainder 


of 1960 seems “ set fair.” 
LIMITED, bronze, iron, and _ steel 
founders, engineers, etc., of Huddersfield—The final 


dividend is raised to 15 (10) per cent., making 224 
(174) per cent. for the year to January 31, 1960. 
Group profits increased to £1,095,923 (£913,848) and 
the net balance is up from £456,598 to a record 
£575,423. 


CRAVEN Bros. (MANCHESTER), LIMITED, makers of 
iron castings, machine tools, etc., of Stockport (Ches)— 
Net profit for 1959 was £148,543 (£126,111), after tax 
of £110,000 (£107,000). One-for-one scrip issue is pro- 
posed by capitalising £700,000 of reserves. A final 
dividend of 10 per cent. makes 15 (10) per cent. for 
the year. 


Mayor & COULSON, LIMITED, mining-equipment 
manufacturers, of Glasgow—Group net profit fell from 
£365,435 to £162,032 in 1959, after tax of £106,753 
(£314,479). The dividend is maintained at 104d. per 
10s. share, with a final of 6d. per share on the capital 
increased by the shares issued against the acquisition 
of Austin Hoy & Company (Holdings), Limited. 


£571,557 in 1959 and the net profit of the parent is 
£575,541, compared with £171,826 in 1958 when 
£671,375 was retained by subsidiaries. The dividend is 
reduced to 7 (15) per cent., but with the 4 per cent. 
final there is a special payment of 24 per cent. tax free. 


ASSOCIATED ELECTRICAL INDUSTRIES, LIMITED—Lord 
Chandos, the chairman states, “ The demand for our 
products has shown a notable increase and we are 
budgeting for increased profits on our ordinary trading 
accounts.” Marginal profits were expected in 1960 in 
cables where the turnround from profits to losses had 
made an adverse difference of £1,400,000 to trading 
results. 

COCHRAN & COMPANY ANNAN, LIMITED, engineers and 
boilermakers—The interim at 2 per cent., tax free, on 
account of the year ending June 30, 1960, is maintained 
and the directors state that profits for this year will be 
lower. Though it is not possible to forecast the exact 
results for the year, it is hoped that the final will be 
not less than 5 per cent., tax free, making 7 per cent. 
nét for the year against 9 per cent. previously. 


PRESSED STEEL COMPANY, LIMITED—The rights issue 
comprises 7,151,013 ordinary 5s. shares to be offered 
at 30s. each to ordinary shareholders and holders of 
54 per cent. convertible debenture stock, 1977-82, 
registered on April 19. Ordinary holders will be 
offered two new shares for every 25s. ordinary capital 
now held, and holders of convertible debenture stock 
= be offered 66 new. shares for every £125 of stock 
held. 


MeTAL CLosures, LIMITED, of West Bromwich 
(Staffs)}—The dividend is raised 24 per cent. (214 per 
cent. equivalent) and scrip issue and share consolidation 
proposals will result in a holder of an existing 4s. 
share becoming a holder of two shares of 5s. It is 
proposed to issue £1,000,000 debenture stock to im- 
plement the policy of equipping factories with the most 
up-to-date plant. Group profit, before tax, was 
£831,685 (£413,388, excluding John Dale, Limited, 
acquired during 1959). 


Iron-ore Imports 


Imports of iron ore and concentrates (except 
chrome iron ore and roasted iron pyrites) in 
March, and the totals for the first three months of this 
year and last, are shown in the table below. 


Month Three months 
ended ended 
From Mar. 31. March 31. 
1960. 1959. 1960. 
Tons. Tons. Tons. 
Sierra Leone 64,340 149,724 207,550 
Canada _ 102,040 223,405 
Other © ommonwei alth countries 
and Eire .. . ‘ 3,300 6,275 
Sweden 687,103 | 1,182,610 
Norway 93,862 77,153 
France 100,932 161,829 
Portugal 42,297 74,156 
Spain 120,324 215,857 
Algeria 462,064 594,434 
French West Africa 74,026 - 
Tunisia 190,406 198,427 
Morocco (e xeluding 1 T: angier) 119,566 
Liberia 99,540 
Venezuela 375,461 
Brazil 132,980 
Other fore ign ‘countrie 30,400 
TOTAL 1,398,768 | 2,754,025 | 4,045,284 


ip ( 
tO 
yea. 
pro) 
gral 
plar 
and 
resc 
£13. 
duc 
ton: 
A 
ope 
Alte 
naci 
to § 
in t 
ton: 
ope 
Incl 
fum 
: whi 
In 
to 

: and 
asse 
pres 

will 
sche 
A 
mile 
Stee 
carb 

and 
is 
A 
forn 
Dha 
trial 

will 
stat 

will 

will 

St 

in 

Boa 

duri 
prey 
£68, 
amo 
£54, 
D 
by ¢ 
incr 
£24, 
by 

fell 
fall 
£6,0 
2 


MAY 5, 1960 


GKN plan £6,750,000 Expansion 


To raise production of ingots to 1,000,000 tons per 
year, the Guest Keen Iron & Steel Company, Limited, 
propose to spend £6,750,000 on an expansion pro- 
gramme for its East Moors Works at Cardiff. The 
plan has been approved by the Iron and Steel Board 
and the expenditure will be financed from group 
resources. Since 1946 the company has spent some 
£13,000,000 on the works, and during this period pro- 
duction capacity has increased from around 500,000 
tons to 750,000 tons of ingot steel per year. 

At present three out of four blast-furnaces are being 
operated to yield 610,000 tons of iron annually. 
Alterations to the plant will enable the fourth fur- 
nace to be blown simultaneously with the other three, 
to give some 875,000 tons of iron a year. Production 
in the melting shop will be increased to 1,000,000 ingot 
tons a year by the extensive use of oxygen in the 
open-hearth furnaces, and the use of a larger ingot. 
Included in the development is the latest type of 
fume-extraction plant, costing about £300,000, by 
which emission of smoke and dust will be controlled. 
In the mills, extra rolling stands are to be installed 
to enable the production of billets to be increased, 
and for ancillary services there will be a new mould- 
assembly and ingot-stripping shop. The company at 
present employs about 5,000 people at Cardiff, and 
will require additional employees by 1963 when the 
scheme is to be completed. 


Swedish Steel Plant Plans in India 


A licence to build a factory at Poona, about 150 
miles east of Bombay, has been granted to Sandvik 
Steel Works, Sandviken, Sweden. Both tungsten- 
carbide bits and finished products will be produced, 
and the total investment in land, buildings, and machines 
is estimated at £550,000. 

An Indian company, Sandvik Asia, Limited, will be 
formed to take charge of planned production, and Mr. 
Dharamsey M. Khatau, a well-known Indian indus- 
trialist, will be a member of its board. The project 
will be financed by Swedish and Indian capital, it is 
stated. 

Production will start next year. Initially the factory 
will be under the leadership of Swedish engineers who 
will introduce Swedish production methods. A staff 
of Indian technicians will be trained gradually. 


End-19$9 Spurt in Industrial 
Stocks 


_Stockbuilding by industry gathered momentum 
in the final quarter of 1959, according to the 
Board of Trade Journal. Stocks rose by £58,000,000 
during the period, but the increase was smaller than 
previously estimated. Manufacturers’ stocks rose by 
£68,000,000 and the main gain in this category was 
among the engineering industries which added 
£54,000,000 to their stocks. 


During the whole year, manufacturers’ stocks rose 
by about £103,000,000. The value of work in progress 


increased by £97,000,000 and of materials and fuel by 
£24,000,000, but stocks of finished goods were reduced 
by £17,000,000. Wholesalers’ stocks in the final quarter 
fell by £16,000,000 and this figure also represents the 
fall over the whole year. Retail stocks rose by | 
£6,000,000 in the final quarter, to make a total advance | 
of £45,000,000 for the whole year. 
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We specialise 
in making 
Foundry 
Managers 


satisfied fi 


HOOKERS 


for new complete 
Bale-out and Lift-out 


FURNACES 


100 Ib. to 400 Ib. capacity 
from £92 upwards 

also 

all types and sizes of 


FIREBRICKS 


and complete furnace linings 
from London stock. 


jy W. J. HOOKER LTD 


239a FINCHLEY ROAD, LONDON, N.W.3 
Telephone: Swiss Cottage 3281-2-3-4 
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New Patents 


(Copies of complete specifications are obtainable from the 

Patent ofc, Sales Branch, 25, Southampton Buildings, 

Chancery. Lane, London, W.C.2, price 3s. 6d.) 

$13,518. Foundry Services, Limited, Long Acre, 
Nechells, Birmingham, 7, and John Knowles 
(Wooden Box), Limited, Woodville, near Burton- 
on-Trent. 

Improvements in tiles or similar exothermic/refrac- 
tory articles used for lining the head box of an ingot- 
casting mould. (See also Patent nos. 627,678 and 
769,719, FouNpRY TRADE JOURNAL, April 25, 1957; 
774,490/1 and 785,984, JouRNAL, February 20, 1958, 
and 805,823, JOURNAL, April 16, 1959.) 


$13,772. 
Derby. 
The inventors claim a method of manufacturing 
moulds or cores from a refractory material, for invest- 
ment-casting purposes. The material used is moistened 
with an aqueous solution of sodium or potassium 
silicate. This is then hardened by the action of carbon 
dioxide. At least one thermosetting resin (a compo- 
sition comprising benzene styrene (monomer), with an 
unsaturated polyester resin, a catalyst and an accelera- 
tor) is used. 


Rolls-Royce. Limited, Nightingale Road, 


813,900. Mo Och Domsjo A.B., Ornskoldsvik, Sweden. 

Sulphomethylcelluloses (cellulose ethers) which can 
be used as a core-binder and a core adhesive. 
813,914. Foundry Services, Limited, Long Acre, 

Nechells, Birmingham. 

Gas hardenable core-moulds and the like wiaiich 
have improved collapsibility and can be used satis- 
factorily even with low-melting-point metals. The 
base used in the production of these cores comprises 
moulding sand, sodium silicate, and has a breakdown 
additive, carbon, having an average particle size not 
greater than 50 microns. 


814,410. Gebr. Bohler and Company, A.G., Vienna, 
Austria. 

It is claimed in this invention that the intake of 
hydrogen, thereby avoiding the formation of flakes, 
in the molten steel during continuous casting can be 
controlled by covering or deflecting surfaces, and by 
suction devices over the after-cooling section of the 
billet, so as to isolate or draw off the vapours of the 
cooling agent from the molten liquid metal. 


Increases in Capital 


GURNARD ENGINEERING, 


of £100. 
Moss Gear Company, Limitep, Birmingham. increased by 
-—_-. in 5s. shares, beyond the registered capital of 
Metat Ciosures, Limirep, London, W.1, increased by £665,000. 


2 ordinary shares, beyond the registered capital of 
£1,000,000. 

Fry's Dtscastincs, Limitep, London, S.W.19, increased 
£100,000, in £1 ordinary shares, beyond the registered capital 
of £500,000. 

Meta. Acencires Company, LimiteD, Bristol, increased by 


ordinary shares, beyond the registered capital 
0 le 

ARCHIBALD JonNsTONE (EnGiNneeRs), LimiteD, Leeds, increased 
by £92,500, in £1 ordinary shares, beyond the registered 
capital of £7,500. 

Lewpex Meta Propvucts, Limitep, London, W.1, increased 
by £50,000. in £1 ordinary shares, beyond the registered 
capital of £25,000. 

Moroaan Components, Limitep, Stanmore (Middx), increased 
by £150,000. in £1 ordinary shares, beyond the registered 


capital of £50,000. 
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House Organs 


NMIA News: The National and Midland 
founders’ ‘Association has recently issued its first 
quarterly bulletin under this title. It reviews, very 
briefly, a number of current topics of interest to mem- 
bers and some new publications which concern iron- 
founding; by so doing, it performs a very useful 
service. Included in this first issue, inter alia, are a 
list of new British Standards, notes on the occurrence 
of pneumoconiosis in iron foundries, the main points 
raised at the Council meeting of the Council of Iron- 
foundry Associations last October, and a Series of 
reviews of booklets such as “Safety in the use of 
Abrasive Wheels,” “ Budgetary Control” and “ Joint 
Consultation in Practice.” 


lron- 


Malleable Iron Facts No. 62. Issued by the Malleable 
Founders Society, Union Commerce Building, 
Cleveland, 14, Ohio, USA. 


In this issue, it is stated that this year Detroit will 
need 590,000 tons of malleable castings (2,000 tons 
every working day) as components for the motor-car 
industry. It is estimated that the 1960 compact cars 
will contain an average of 80 Ib. of malieable, whilst 
Chrysler’s new “ Valiant” will require approximately 
1 cwt. 


“ Broomwade ” News Bulletin, Vol. 23, No. 1. Pub- 
lished by Broom & Wade, Limited, High Wycombe, 
Bucks. 

This issue prints a testimonial from a Danish foundry 

—the Faaborg Iron Foundry Engineering Works— 

expressing satisfaction with the performance of a 

12-year-old D22A compressor and referring to it as a 

“veteran.” However, another article in this issue 

details the history of a- compressor installed in a 

brewery in 1915 which is still in continual use. 


New Catalogues 


Core Oils. In publication S.P. 189/061, Fletcher 
Miller, Limited, Alma Mills, Hyde, Cheshire, have 
made excellent use of three-colour printing to illustrate 
cores made from their core oil “Almarine.” Among 
advantages claimed for the core oil are that by its use 
baking time is reduced, less gas is produced, high 
dry-strengths are obtained and knock-out is easy. The 
pictures of the cores shown in the brochure are of 
very high quality. 


Surface-roughness_ Tester. In publication No. 
4367/1, Philips Electrical, Limited, Century House, 
Shaftesbury Avenue, London, W.C.2, describe and 
illustrate an instrument for measuring the surface 
roughness of machined components, but the instru- 
ment no doubt could be adapted to give a sound 
appreciation of the surface of a casting. A_hand- 
operated probe (only 2-in. long by approximately {-in. 
sq.) is passed over the surface, the result being shown 
on a meter. 


Fans. In publication No. F 5701, Air Control Instal- 
lations, Limited, Ruislip, have covered their standard 
range of fans, and indicate that special features can be 
incorporated in the fans to meet customers’ require- 
ments. The brochure runs to 12 pages and is well 
illustrated, much of the data being presented through 
the medium of graphs. 


x 
4 
£19,900, in £1 shares, beyond the registered capital of £100 
: Mine & Ratt Equipment, Limited, Nottingham, increased by 
£900, in £1 ordimary shares, beyond the registered capital 
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From the Goodyear family tree 


Py 


GOT A GRIP 


You can't afford lost power...costly * E.C.V. for multi-vee 


shutdowns due to transmission fail- 
ures ... That’s why Goodyear is so 
often first choice where V-Belt effici- 


# ency and reliability is vital. It's best 


for the job because it’s built for the 
job. From huge multi-vee installations 
to small F.H.P. applications there’s a 
‘job-designed’ belt in the Goodyear 
family tree to suit every drive and duty. 
The Goodyear Technical Service is 
freely available to advise on choice 
and optimum working conditions for 
longest, trouble-free performance. 


installations Withstands high 
starting torques, sudden shocks, 
pulsating loads. Tough rubber- 
impregnated fabric preserves 
belt section, resists side wear 
and gives positive grip. 


F.H.P. for fractional 
horse-power loads Will absorb 
the shocks and strains of sudden 
starting and stopping. Also de- 
signed to withstand the high rate 
of flexing arising from the com- 
pactness of short centre, high 
speed, small pulley drives. 


YEAR 


THE GREATEST NAME IN RUBBER 


The Goodyear Tyre & Rubber Company (G.B.) Ltd., Industrial Products Dept., Wolverhampton 


Export Enquiries: 17 Stratton Street, London, W.1. 


760 MAY 5, 1960 |__| 
lron- 
first 
very 
iron- 
seful 
ire a 
Oints 
lron- 
Joint 
ding, 
tons 
Pub- — ay 
— 
‘ks— ; 
fa 
asa \ 
| \ 
issue 
in a ‘ 
& 
\ / / ON PRODUCTION 
i 
cher 
have j 
nong 
use 
high %% 4 
The * 
e of \ 
y 
No. 
face 
stru- ¢ % 
yund 
and- \ 
\ 
stal- 
dard 
1 be 
lire- 
well 
ugh 


578 


American Letter 


Statistical Survey 


Recently published foundry statistics for the US 
' indicate that, in 1959, steel and malleable producers 
increased production by approximately 33 per cent., 
with s.-g. iron rising even more by nearly 50 per cent. 
Grey iron, aluminium and copper improved 20 per 
cent. on their 1958 rate, and zinc by 10 per cent. 
Magnesium production, however, stayed at the same 
level. The improvement during 1959 was almost un- 
doubtedly due in a large measure to the slump in 
1958, and the outlook for 1960 is not measuring up so 
far tc the high hopes held at the beginning of the year. 


FOUNDRY TRADE JOURNAL 


MAY 5, 1960 


It is, however, too early as yet to predict a recession 
right down to the 1958 level, and the current hope is 
that the 1959 rate will be sustained throughout this 
Presidential Election year. 

The following figures summarize foundry activities 
during the years 1957 to 1959 (all figures are in English 
tons xX 1,000): 


Total Castings Production in the US 


| Grey iron. Steel. Malleable. 
1944 8,730 2,172 34 
1949 9,870 1,125 645 
1954 1,030 1,057 735 
1959 1,102 1,262 795 


Ferrous Castinas Deliveries 


Grey-iron castings deliveries. 


Steel castings deliveries. 


Malleable-iron castings deliveries. 


Spheroidal- 
| Total graphite Total. } Carbon. Alloy Total. Regular. Pearlitic. 
iron. 
1957 11,300 53.5 1,575 1,186 390 | 770 637 134 R 
1958 9,260 105.2 | 1,002 715 285 590 482 107 
1959 11,010 149.0 1,263 930 325 794 654 167 
Pig-iron and Scrap Totals 
Foundry 
pig-iron Pig-iron consumption (by furnace). Iron and steel scrap consumption. 
production. | 
Cupola. Air. Electric. Cupola. | Air. ane 
1957 2,043 3,720 194 220 8,240 917 
1958 1,448 2,970 151 | 206 6,900 732 
1959 1,200 7,830 | 944 
Light-alloy Figures 
Magnes- |= Zinc- 
Copper-base castings. Aluminium castings. | ium base 
| ‘| castings. | castings. 
Total. Sand. Permanent) Ingot Total. Sand. Permanent pie, Total. Total. 
| mould. metal. | mould. | 
1957 390 353 | 20 222 «| 64 104 «6167 S| «13.5 | 299 
1958 340 310 14 204 236 56 100 263 
1959 402 353 24 246 350 64 121 | 165 } 12.2 | 294 


AEI (Manchester) wins Industrial 
Safety Award 


The Sir George Earle Trophy for industrial safety 
achievement has been awarded this year to Asso- 
ciated Electrical Industries (Manchester), Limited 
(formerly Metropolitan-Vickers Electrical Company, 
Limited), “in recognition of very many years of out- 
standingly successful efforts to produce a safe place of 
work for its large number of employees through train- 
ing, both general and specific, given to all branches of 
personnel; by the meticulous guarding of hazardous 
plant and machinery, and in recognition of the 
generosity of the company in making its help and 
advice readily available to others in the interests of 
accident prevention.” 

The company’s frequency rate for reportable acci- 
dents has shown a continuous downward trend. During 
the 12 years it has fallen from 1.13 to 0.46. Presenta- 
tion of the trophy will take place at the society's 
National Industrial Safety Conference at Scarborough 
on May 27. 


Simon-Carves wins Three New 
Contracts 


Three important contracts have just been won by 
Simon-Carves, Limited. The first, awarded by the 
Steel Company of Wales, Limited, is for gas-cleaning 
plant on two 400-ton open-hearth furnaces to be 
installed at Port Talbot. The contract is stated to 
include provision of equipment for dust conveying and 
disposal. 

The South Durham Steel & Iron Company, Limited, 
has awarded the company a contract for fume-removal 
and gas-cleaning plant for a hot-slab scarfing, machine. 
to form part of the new plate mill being installed 
at South Works, West Hartlepool. The plant com- 
prises an electro-precipitator, gas-storage vessel, inter- 
connecting ducts, fan and stack. 


A contract for a further sulphuric-acid plant with a 
daily capacity of more than 200 tons has been ordered 
by W. & H. M. Goulding, Limited. The plant will be 
in the Dublin area and is expected to be ready by 
the summer of next year. 


| 


MAY 5, 1960 FOUNDRY TRADE JOURNAL 


REFRACTORY 
CONCRETE 


The ADAPTABLE Refractory Material — SAVES TIME AND MONEY 


A MUST For FURNACE & BOILER FOUNDATIONS 

HEAT-RESISTANT FLOORS 
FURNACE DOORS & DAMPERS 
FLUES & FLUE-PIPE LININGS 
KILN CAR & BOGIE TOPS 
COKE OVEN DOOR LININGS 
BURNER BLOCKS 

AND 101 OTHER REFRACTORY USES 


Refractory Concrete 
(stable under 

load up to 1350°C) 

is made with 

crushed firebrick 

and Ciment Fondu 
Ready for any purpose 
in 24 hours 


Regd Trade Mark 
ALUMINOUS CEMENT 


USE SECAR 250 


(An iron-free white calctum-aluminate cement) 


Super Duty and Special Conditions of: 
Higher temperatures up to 1800°C 
Reducing atmospheres 
Resistance to slag attack 
Resistance to products of combustion 


Write for Booklets ‘REFRACTORY CONCRETE’ and ‘SECAR 250’ 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1 Telephone: MAYfair 8546 


APS! 
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Statistical Summary of February Returns 


The following particulars of pig-iron and steel pro- February. Table 3, weekly average production of 
duced in Great Britain are from statistics issued by finished steel in January. Table 4 gives the produc- 
the British Iron and Steel Federation. Table 1 sum-_ tion of pig-iron and ferro-alloys in February, and 
marizes activities during recent months. Table 2 furnaces in blast. (All figures are weekly averages in 
gives production of steel ingots and castings in thousands of tons). 


TABLE 1.—Iron and Steel Index and General Summary of Pig-iron and Steel Production. 


B.o.T. Price Index, | Steel (incl. alloy). 
1938 = 100. Iron- Imported| Coke Pig-iron,| Scrap 
Period. = ore ore sent to ferro- used in | | ! —— 
output. used. blast- alloys steel | | Prod. Delivrs. 
Iron and Coal. Basic furnaces. prod. prod. Imports.?| ingots, finished | Stocks.* 
steel. | materials! | castings. steel 
1957 | 328 | 488 537 325 303 270 275 220 14 | 417 322 2,580 
1958 343 403 478 276 262 227 245 196 9 369 284 2,242 
1959 . | 340 | 497 477 286 244 210 242 208 7 388 291 2,244 
1960— Feb. 338 | 501 487 333 320 256 302 250 15 482 | 374 2,260 
TABLE 2.—Average Weekly Production of Steel Ingots and Castings in February. 
| 
Open-hearth. | | | Total. Total 
District. , Bessemer. Electric. | All other. |---| ingots and 
Acid. Basic. Ingots. Castings. | castings. 
Derbys., Leics. Notts. Northants, and Essex .. _- 4.8 16.8 (basic) 2.7 0.1 | 22.9 1.5 24.4 
Lancs. (excl. . Coast), Denbighs., Flints., } | | 
and Ches. . . "1h 1.0 39.6 oe 0.3 44.9 1.5 46.4 
Yorkshire (excl. N .-E. Coast and Shettield) | 


Lines. — 53.1 — — 0.1 53.1 0.1 53.2 
North-East Coast 0.8 92.3 _ 1.5 0.4 93.1 1.9 95.0 
Scotland 1.5 49.3 _ 3.7 52.3 2.2 54.5 
Staffs., Shrops., Wores., and Warwicks. . . — 23.0 _ 4.4 0.8 26.3 1.9 28.2 
8S. Wales and Monmouthshire 2.0 93.1 16 .9 (basic) 0.9 0.1 112.6 0.4 113.0 
Sheffield (incl. small a in Manchester) 8.8 36.9 _ 14.7 0.4 58.6 2.2 60.8 
North-West Coast .. 5.8 (acid) 0.9 6.6 0.1 6.7 

Total 14.1 392.1 39.5 34.3 2.2 470.4 11.8 482.2 


Pig-iron and Steel Production 
: 


January, 1960 se 12.6 386.6 37.9 32.1 2.2 460.2 11.2 471.4 
February, 1959 ‘a ox 11.9 288.3 22.2 23.0 2 337.7 347.4 
TABLE 3.—Deliveries of New Non-alloy and Alloy Finished Steel TABLE 4.—Production of Pig-iron and Ferro-alloys * 
] 
| 1959. 1960. Fur- | 
Product. | 1958. 1959. naces | Hema- wae Foun-!| Forge.| Ferro-| Total. 
Jan. Dec.* Jan. District. in tite. dry. alloys. 
blast. 
N on-alloy steel: } |——-|——— 
Ingots, blooms, Derbys, Leics, | 
billets, andslabs*| 4.6 5.1 5.2 5.1 5.6 Notts, North- | 
Heavy rails 10.2 6.8 6.6 6.9 6.9 ants, and Essex 19 _ 26.2 | 23.4 os 49.6 
Sleepers | See 0.6 0.6 0.2 0.5 Lanes (excl. N.-W. | | 
Fish- and sole-plates| 0.7 0.4 0.5 0.4 0.4 Coast), Den- 
Plates: | 47.3 | 43.1 | 41.8 | 44.8 | 49.2 bighs, Flints, | | | 
Other heavy prods. | 41.8 41.2 33.4 48.8 54.7 and Ches | 21.5; — | 0.8 22.3 
Ferro-concrete bars 7.6 9.6 6.4 10.0 12.1 Yorks (excl. N.-E. 
Wire rod -| 21.5 | 23.5 20.9 25.5 29.4 Coast and Shef- | 
Arches. etc. 8.6 7.8 8.6 6.4 field) .. — 
Other light sec tions 29.1 33.0 30.6 38.9 42.0 Lincs 10 = 46.5 —_— = — 46.5 
Bright steel bars . .| 6.2 7.6 6.8 8.5 9.7 North- East Coast. 16 2.1 | 63.4 — — — 65.5 
Hot-rolled strip ..| 22.6 27.4 24.9 28.7 34.9 Scotland . 6 0.7 | 19.5 1.2 _ —_— 21.4 
Cold-rolled strip .. 7.0 8.0 7.1 8.9 10.0 Staffs, Shrops, 
Sheets, incl. coated: Wores, and | 
(i) Hot rolled 10.6 11.8 10.3 12.1 12.4 Warwicks 4 731 29 8.9 
(ii) Cold reduced 31.1 35.2 33.5 34.8 39.8 8. Wales and | 
Tinplate: 18.7 20.9 21.8 22.3 22.7 Monmouthshire | 11 2.4 | 60.4; 1.2) — — 64.0 
Blackplate 0.8 0.7 0.8 0.7 0.7 Sheffield . 2 _ 3.6 = — 3.6 
Tubes up to 16 in. 19.0 20.6 19.4 22.1 25.7 North-West Coast 8 16.5 | — 1.9]; — 1.3 19.7 
Tube fittings, etc. 0.4 0.4 0.4 0.4 0.4 —_—— - —|—--— 
Tyres, wheels, axles 4.5 2.4 3.3 2.0 2.7 Total --| 83 | 21.7 {249.0 | 28.7 28.7 -— 2.1 | 301.5 
Forgings(excl.drop) 2.6 2.1 2.5 1.9 2.1 — —— 
Steel castings 4.2 3.6 3.6 3.7 4.2 January, 1960 ..| 81 22.1 (246.6 26.3 3 0.3 2.2 | 297.5 
Tool steel, etc. 0.2 0.2 0.2 0.2 0.3 February, 1959 ..| 81 | 20.4 {179.0 | 19.0 0.3 3.1 | 221.8 
Total .. .-| 300.5 312.0 289.2 333.3 374.1 
Alloy steel .. 18.2 16.2 19.5 23.0 
Total deliveries from 1 Used in non-food manufacturing industries. 
UK production® ..| 316.6 330.2 | 305.4 352.8 397.1 2 Weekly average of calendar month. 
Add: Imported ts ¥ 
finished steel ..| 7.0 7.1 3.9 | 8.1 | 12.1 the 
323.6 | 337.3 | 309.3 | 360.9 | 409.2 e aa pa for conversion into any other form of finished 
Deduct: Intra-indus- wee 
try conversion® ..| 41.2 47.6 44.2 49.2 57.1 * Includes finished steel produced in the UK from imported ingots 
- and semi-finished steel. 
Total new material ..| 282.4 289.7 265.1 311.7 352.1 * Material for conversion into other products also listed in this table. 
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COMPRESSED AIR 
for the FOUNDRY 


Atlas Copco puts compressed air to work for industries of every 
class— light, medium and heavy. For foundry work there are 
Atlas Copco rammers, chipping hammers and grinders carefully 
balanced to reduce operator fatigue and ensure the best possible 
results. For example, rammers are designed to “walk” with a 
minimum of guidance, allowing the operators to give all their 
attention to tamping. 


Grinders —for swifter, easier operation 

Atlas Copco heavy duty grinders are easier, less tiring to use. 
They combine maximum power with minimum size and weight 
and are designed for the quietest possible operation. Special 
safety governors ensure constant speeds regardless of varying 
loads. These grinders open the way to increased output; with 
Atlas Copco R-type chipping hammers they form a range of 
robust, reliable tools for all types of fettling and dressing 
operations. 


Air hoists — accurate to a fraction ! 

For ultra-sensitive control, Atlas Copco air hoists are in a class 
of their own. Their infinitely variable speeds permit loads to be 
placed with ease and accuracy. The air motors are fully protected 
and the hoist can be operated with complete safety in any 
atmosphere — hot, dusty, damp, explosive or corrosive. 


Sales and service in ninety countries 
With companies or agents in ninety countries, Atlas Copco is 
the largest organisation in the world specialising solely in 
compressed air equipment. Products include stationary com- 
pressors from (2.5 to 20,000 c.f.m.) -08 to 566m3/m portable 
compressors, air tools, rock drills, loaders and paint-spraying 
equipment. Wherever you are, the international Atlas Copco 
group offers expert advice and provides a complete after-sales 
service. 

WRITE FOR CATALOGUE £811B 
This catalogue presents a selection of Atlas Copco Equipment for | 
industry (including the foundry trade). Write for a copy to your 
local Atlas Copco company or agent or to the address below. 


Sttlas Copco 


PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Atlas Copco AB, Stockholm 1, Sweden. In the U.K: Atlas Copco 
(Great Britain) Ltd., Hemel Hempstead, Herts. 


3 Rammers from the Atlas Copco range STR2 
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PREPAID RATES: 


Fifteen words for 7/6 (minimum charge) and 4d. per word thereafter. Box Numbers 
© 2/6 extra (including postage of replies). Situations wanted 2d. per word throughout, 


Advertisements (accompanied by a remittance) and replies to Box Numbers should be addressed to the Advertisement 
Manager, Foundry Trade Journal, John Adam House 17/19, John Adam Street, Adelphi, London, W.C.2. If received by 
first post Monday advertisements can normally be accommodated i in the following Thursday’s issue. 


SINVATIONS WANTED 


NOUN MANAGER, 42, ond 


non-ferrous, mechanisation, 
seeks position. ‘M621, FouNDRY 
TrRape JOURNAL. 


XPERIENCED REPRESENTATIVE, 
age 36, requires Agency for non- 
ferrous and/or steel castings covering 
London and South of England. Contacts 
in all industries. Commission only. Box 
ER623, Founpry Trade JOURNAL. 


ECHNICAL SALES REPRESENTA- 
TIVE wishes to represent a foundry 


for grey iron non-ferrous die castings, 
malleable, on expenses and commission. 
Very good personal connection in London 


and Home Counties——Box TS622, Founpry 
TRADE JOURNAL. 


JOUNDRY FOREMAN, 45, seeks 
Similar position in gravity and 
pressure Gecasting. Twenty-five years’ ex- 
perience. Anything considered. Box 
F0577, Founpry Trape JouRNAL. 
LANT ENGINEER (40), 
A.M.1.Plant.E., A.M.I.B.F., seeks 
new position. Comprehensive experience 
installation, development, maintenance 
mechanised foundries, machine shops, 
process plant, etc. Salary envisaged 
£1,500—£1,800 plus housing. Box PE592, 
Founpry JouRNAL. 
ATTERNMAKER, 38 years old, seeks 


permanent position in country district, 
Home Counties, preferably Essex. Wide 
technical and administrative experience. 
Ten vears foreman. At present production 


superintendent modern factory. Box 
PA624, Founpry Trade JOURNAL. 
OUNDRYMAN, 37, desires change. 


Twelve years in responsible executive 
positions after full practical training. Ex- 
perienced high duty irons, mechanised and 
jobbing. CO. process. Box FT605, FounpRy 


Trape JouRNAL. 
OUNDRYMAN (40), M.I.B.F., nine 
years’ managerial experience all 
aspects ferrous and non-ferrous produc- 
tion, mechanised, jobbing. At present 
employed Ceylon. Free August, 1960. 
Seeks _ position with reputable company. 
Anything considered. Could represent 
foundry plant, or allied concern such as 
refractories, etc. S.E. Asia or elsewhere. 


All replies ‘to be addressed to Box F0618, 

Founpry TRave JOURNAL. 

FOUNDRY EXECUTIVE, 
I.Mech.E.. aged 36, seeks senior 

position with progressive company where 

drive is appreciated. Fully experienced in 


modern methods of production and an 
ability to lead men. Box IF607, Founpry 
Trape 

IRST CLASS FOUNDRYMAN, 


desirous of getting out of a groove, 
seeks position in East Anglia. Very wide 
practical experience. iron and steel, plus 
technical background. Last 12 years spent 
in a supervisory capacity. Present posi- 
senior foreman Anything with 
prospects considered. Box FC617, Founpry 
TRADE JOURNAL. 


SITUATIONS VACANT 


ORKS MANAGER, with knowledge 

of Metallurgy and General 
Foundry Practice required for Grey Iron 
Foundry in Northamptonshire. Must be 
prepared to negotiate with customers. 
Salary by negotiation. Applications in 
Founpry 


writing to Box WM584, 
JOURNAL. 


SITUATIONS VACANT—contd. 


ORKS METALLURGIST required 
for black and white heart 
malleable iron foundry in West Midlands. 
Good salary and excellent prospects for 
successful applicant. Box WM595, FounpRy 
TRADE JOURNAL. 
EQUIRED, . ENGINEER with wide 
experience of modern’ mechanised 
foundries and preferably mains frequency 
induction meiting/plant. Must be capable 
of co-ordinating proposals of various con- 
tractors engaged in layout and equipping 
of new foundry to produce large numbers 
of small semi-precision castings. This is 
a permanent position with a firm of good 
repute. Please reply stating age, experi- 
ence. in chronolegical order and salary 
required to Box RE604, Founpry TRAD? 
JOURNAL. 


ESTIMATOR Te- 
quired for a Midland Ironfoundry. 
Applicants should have had experience in 
weight estimation and estimation of pro- 
duction costs. Please write giving full 
details of experience, age and salary re- 


quired to Box ES575, Founpry TRape 
JOURNAL. 
KILLED MOULDERS | wanted by ‘light 
castings ironfoundry in Country 
District East Anglia. Assistance with 
housing. Box SM576, Founpry TRADE 
JOURNAL. 


OUTH WALES TIronfoundry have a 
vacancy for a FOUNDRY TECH 
NICIAN, to be responsible for metal- 
lurgical and sand control and to assist 
manager with scrap investigations and 
new developmenis. Good salary and pros- 
pects for man able to improve quality. 
Contributory Pension Scheme. Particulars 
to Box SW593, Founpry Trade JOURNAL. 


OUNDRY FOREMAN required for 
non-ferrous Production Foundry, 
four Power Machines. Young practical 


man, able to take full charge immediately 
or after two years service. Full history, 
salary required. Box FF599, Founpry 
TRADE _JOURNAL. 


REQUIRED FOR A PROGRESSIVE IRON 
@™ FOUNDRY IN NEW ZEALAND 


FOUNDRY MANAGER, who should 
a be a technically qualified Metallur- 
gist and preferably holding a degree from 
one or other of the several recognised 
English Universities. e.g.. Manchester, 
Nottingham, Sheffield, Liver: 
pool. He should be between the ages 
of 35 sad 45 and should have been actively 
employed in an iron foundry for at least 
seven years since qualification. He should 


be thoroughly experienced in foundry 
matters and capable of checking and 
establishing tee hniques on a sound and | 
economic basis and then building up 


foundry operations on successful lines. 

The foundry in question is equipped with 
a 3-ton Mains Freauency Electric Furnace 
and is a licensee for the manufacture of 
Spheroidal Graphite Tron. Experience in 
both these techniques would be advantage- 
ous. 

The successful applicant would receive 
his first-class fare to New Zealand, together 
with his wife and family, and his salary, 
which depends on his experience and quali- 
fication, would start from the day of his 
leaving his present employment. 


Applications to be addressed to : Personnel 
Manager, AEI-Birlec Ltd., Tyburn Road, 
Erdington, Birmingham 24. 


SITUATIONS VACANT-— contd. 


OREMAN for non-ferrous 

foundr. in North-West London. 

Reply in writing to Box FR564, Founpry 
TRape JOURNAL. 


ENIOR DRAUGHTSMAN _ required 
with experience of Gravity and 
Pressure Dies or Moulds. Only competent 
men, able to command high salary, need 
a ply. Works situated within 20 miles of 
orth London. Apply Box SD580, Founprr 
TRADE JOURNAL. 


ERSON wanied, with contacts, to take 

over Shell- moulding equipment now 

working. Partnership basis. _WH#ITECROsSs 
Founpry. Whitecross Street, Brighton. 


PPLICATIONS are invited for the 
position of FOUNDRY MANAGER 
with foundry in West of England. Present 
output approximately 30 Tons per week 
from jobbing and mechanised section. 
Scope for extension of non-ferrous pro- 
duction, Applicant would be responsible 
for all technical processes, quality and 
labour administration. Sound knowledge 
of Metallurgy and Sand Control essential. 
Position offers scope for experienced _per- 
son with enthusiasm and ability. Write 
in confidence, submitting details to Box 
FD59, TRADE JOURNAL. 


| NDRY METALLURGIST required 
by Ferrous Foundry situated in the 
West Midlands, to take charge of labora- 
tory and all melting units. Duties will be 
of a.routine and development nature. Pre- 
ferred age 25/35 years. Promotion prospects 
excellent. Salary according to qualifica- 
tions and eupastense: generous superannua- 
tion scheme. Canteen facilities. Reply in 
confidence giving age, career details. cuali- 
fications, and present salary to Box F M601, 


Founpry Trape JOURNAL. 

N ETALLURGICAL CHEMIST experi- 
enced in ferrous and non-ferrous 
metals and raw materials for work in_our 
expanding chemical laboratories. Good 
prospects for the accepted applicant. Sint 
workine, staff appointment, superannuation 
scheme, staff dining room. Apply in confi- 
dence stating age and experience to Per- 
SONNEL Orricer. West YORKSHIRE FOUNDRIES 
Limitep, Sayner Lane, Leeds 10 


SENIOR 
DRAUGHTSMAN 


required 


for design of plant and layout for 
manufacture of  investment- 
moulded steel castings. Should 
hold H.N.C. and have had 
experience in connection, pre- 
ferably with this type of process, 
or in steel foundry or other 
metallurgical plant, or chemical 
plant. Applications, giving 
appropriate details or ex- 
perience, should be sent to the 


PERSONNEL OFFICER, 


FAIREY AVIATION LIMITED, 
HAYES, MIDDLESEX 
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MAY 5, 1960 
SITUATIONS VACANT —contd. 
SYOREMAN required for Modern Iron 
Foundry in North Manchester area. 
ne Must be fully experienced and_ highly 
lumbers in all types of 
disciplinarian. A good salary will be paic 
* will be treated in strict confidence. Must 
isement state age and full particulars of experience 
ved by | and should be addressed to Box FR602, 
PouNnDRY TRADE JOURNAL. 
BRIGHTSIDE Foundry & Engi- 
—contd, neering Limited, G.P.O. 
——— Box 118, Sheffield, 1, vite applic ations 
yn-ferrous | for a TECHNIC IAN METHODS ENGI. | 
ndon, NEER, for their Foundry which produces | 
Founpry a a and general engineering | 
castings. Candidates who should have had 
moulding and coremaking shou apply | 
penne stating age, experience and salary required | 
ompetent to the General Works MANAGER. | 
ry, need MALL IRON. FOUNDRY in country 
miles of district of North Staffordshire require 
Founpry | a first-class Jobhing Iron Moulder prefer- 
ably with Pump experience up to 2 tons. 
Works house— Modern—3 Bedrooms— 
to take available for right man. Age immaterial. 
‘ent now Fullest details of experience in confidence. 
HITECROSS Write Box $M605, _Fou NDRY TRADE JOURNAL. 
ghton. 
LARGE 
or 
NAGER FOUNDRY SUPPLY ORGANISATION 
| | WISHES TO MAKE A 
SENIOR SALES APPOINTMENT 
US Pale IN THE NORTH OF ENGLAND 
Applicants should have first-hand 
iowledge knowledge of the ferrous foundry 
~— industry preferably coupled with 
‘rite selling experience; responsibility 
to Box after an initial period of training 
will involve top level selling to 
redominantly large foundr 
labora- Promotion opportunities from this 
will be position are excellent and only 
. candidates of proven ability and 
nalifica- good personality need apply. 
car te Salary will be substantial for the 
amali- right man. 
F M601, Box LF 589 Foundry Trade Journal 
experi- NEWTON, CHAMBERS & COMPANY, 
ferrous 
in our Thorncliffe, near Sheffield 
Good wish to appoint 
Shift A FOUNDRY MANAGER 
1uation to take complete charge of its heavy 
: confi- foundry which has a capacity of nine 
o Prr- thousand tons per annum of castings 
-N DRIES ranging from a few ounces to twenty- five | 


= 


N 


tons in weight and in alloys and special 
irons as well as standard foundry irons. 
There is some mechanised 


as well as floor moulding in drysand, 
greensand and loam and the foundry serves 
in particular the steel, chemical, gas and 
electrical industries. 

An attractive starting salary will be 
offered to the successful applicant, who 
must have the required technical back- | 
ground and experience and the right per- 


sonality to control effectively a unit of the 
and complexity described. 

There is a contributory, pension scheme 
and help with housing is availa 

This position was first advertised enatier 
this year but because of the important 
nature of the appointment it has 


4 wider circulation of the advertisement. 
Previous applicants need not re-apply 
but new applications, which will be treated 
in the strictest’ confidence, should be made 
on the Company’s official ‘application form, 


Which may be obtained from the Personne | 


Newton, CHAmBers & ComPANy, 
Thorncliffe, near Sheffield. 


OPPICER, 
Limiren, 


produc tion | 


been | 
decided to defer the final selection pending | 
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MACHINERY FOR SALE—contd, 


| A.P.V.— 
PARAMOUNT LIMITED 
| 


one of the principal stainless, heat- 
resisting and alloy steel foundries 
in the United Kingdom, 
requires a 


SENIOR 
SALES ENGINEER 


AREA 
own home 
situated. 


MIDLANDS 
and to operate from his 
which should suitably 
A car will be provided. 


This 
} 
| 
| 


to cover the 


which applies 
age does not 
exceed 45 years. is superannuated 
and offers an attractive salary for 
a person of experience and ability. 


be 


appointment, 


to applicants whose 


treated in 
should be 
Director. 
Royal, 


Applications will 
strict confidence and 
addressed to The _ Sales 
A.P.V.-Paramount Ltd., Manor 
Crawley, Sussex. 


MACHINERY WANTED 


4° ‘Reed Prentice” and Edg- 
1 wick” A.1611 Cold Chamber Die- 
casting Machines required for_aluminium. 
W586, Founpry TRaDE JOURNAL. 


| 
| 
| 
| 


Box M 


m= CWT. capacity Core 
e) Must be in good condition. 
TRADE JOURNAL. 


| 4- Sand Mixer. 
Box 


| FC582, Founpry 


URGENTLY WANTED 


MM Moulding Machines, type HPL, 
AT and RD_ Large quantities of 
| Steel Moulding Boxes. Box UW585, 


| Founpry TRADE JOURNAL. 


| MACHINERY FOR SALE 


FOUNDRY MACHINERY 


| ILGHMAN WHEELABRATOR 
WB/C.40 Shotblast M/c. 

| 


F.E. SAND RAMMER 10-ft. Radius arm 
with Hopper, motorised. 

|SAND MILLS: Devey 5 ft. overdriven. 
Jackman 3 in. underdriven. 

| Laboratory Type 17 in. dia pan 
1/50/230V. 

|}CUPOLAS: 4 ft. 6 in. and 5 ft. dia. by 
Constructional with Spark  Arrestors, 
Blowers, Skip Hoists. 

CUPOLETTES: 2 ft. 6 in., 3 ft. 6 in., ete., 


with equipment. 

| Send your enquiries to: 

S$. C. BILSBY & CO., 

Hainge Road, Tividale, Staffs. 
"Phone: Tipton 2448. 


Type | 


KLENAR 050 Oil-fired Furnace. £200 | 
o.n.o. Surrey Patterns & | 
THORPE FounprRy. Redhill 3787. 


A NEW 
JACKMAN SHOTBLAST PLANT 
15 ft long by 9 ft high by 9 ft. wide 
Complete, lying near Manchester dis- 
mantled. Reasonable price for quick sale. 
Box No. ANS08 
Foundry Trade Journal 


AND MIXERS and DISINTE- 
GRATORS for Foundry and Quarry; 
capacities from 10 cwts. to 10 tons per hr.— 
& E. Brealey (Macuingry), Lrp., 
nr. Doncaster, Tel.: Misterton 


Double-cased Drying 

x ft. 6 ft. and 
C. Brssy & Co., 
Staffs. Tipton 


AS-FIRED 
Stoves, 10 & 
6 ft, 


x 6 ft. x 4 ft. 
Hainge Road, Tindale, 


INSLADE” No 1 AUTOMATIC 
4SAND RAMMER, capacity approx. 
600-lbs. rammed sane per minute. Maxi- 
mum radius 10-ft. With electrics wound 
for 400/3/50 cycles supply. 
NEW “ GUYSON ” SHOT 
CABINET, 42 in. X 30 in. X 36 in. 
Complete with Dust Collector and Ex- 
traction Unit. With electrics wound for 
400/440/3/50 cycles supply. 
THREE SECONDHAND MORRIS TYPE 
M’ SCREENERATORS, motorised 
for 400/3/50 cycles supply. 
WALLWORK TYPE 562AY TURNOVER 
MOULDING MACHINE, load  300-Ib. 


BLAST 


pattern draw 8 in., table size 224 in. 
17} in. 

COLEMAN WALLWORK TYPE CN. 
JOLT SQUEEZE RAM _ PATTERN 
DRAW MOULDING MAC HINE, load 
600-Ib.; pattern draw 10 in.; suitable for 
boxes 20 in. 20 in. or 25 in. x 

SHOT BLAST PLANT, RUMBLING 
BARRELS. FURNACES, AIR COM- 
AVAILABLE FROM 
STOCK. 


THOS W. WARD LTD. 
ALBION WORKS : SHEFFIELD 


"Phone: 26311 ’Grams: “ Forward” 


Wards might have it 


Remember 


SPECIAL OFFER— 
THE FOLLOWING PRACTICALLY 
NEW EQUIPMENT FOR SALE 
AT BARGAIN PRICES. 


Six new and unused Urawer type Core 
Ovens, by Alldays & Onions. 

Pneulec 2-cwt. capacity motorised Sand 
Mixing Machine. 

Fordath, Rotoil No. 4 motorised Sand 
Mixing Machine. 

MacNab jolt squeeze Moulding Machine. 

Pneulec motorised Sand Disintegrator. 

Alfred Herbert Sand Disintegrator. 

Pneulec Royer Size No. 1. 

Pneulec 2-ton capacity Balanced Blast 
Cupola. 

Large stock of small Ladles. 

200 Keith Blackman motor driven Blowing 
Fans in stock. 

Large stock of Roper Ladles. 

1,000 new Shanks, Tongs, etc., and small 
Ladles. 

New Bale-out and Lift-out Furnaces. 
Leaflet and photograph available. 

New Polford 600 Ib. capacity Coke Fired 
Furnace. 
Morgan 600 Ib. Fired 

Tilting Furnace. 


ELECTROGENERATORS LTD. 


AUSTRALIA ROAD, SLOUGH, BUCKS. 
SLOUGH 22877 & 22094 


capacity Coke 


Telephone. 
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MACHINERY FOR SALE—contd. CAPACITY REQUIRED MATERIALS FOR SALE -contd, | | 


DVERTISERS require substantial 
regular supplies of Black Heart and aod 


White Heart Malleable Castings. Mainly : oads.— 
jobbing work. Individual orders small dy (Wotverton), Lrp., Wolverton, 
to medium but total requirements sub- | ?@°<8- 
stantial. Full details to Box AR587, 


H 

Boar 

LADLES FounDRY TRADE JOURNAL. — — 
CAPACITY AVAILABLE 

M 

ne 

M 


available for enamelling castings in 
E. A. ROPER & Co. LTD. all finishes (plain. mottle, marble, lustre, 


° tc.). Prompt delivery by our own trans 4 
KEIGHLEY Phone: 4215-6 port. Tar Rustisss Co., LrD., Trice | COAL DUST 
Keighley, Yorks. Tel.: Keighlos 


STOCK UP TO STON CAP Pp u lv erite||* 


lowest in ash 


N°: 1 Royer, as new, £110. can save 
50 P. k Steel Mouldin castings, ferrous or non-ferrous, by 
Boxes, on ia. x in. x 4 an approved Freese; comple @ 
castin reate roved.— 
ee bushes, stays 8 in. centres, as on we Ty The STANDARD PULVERISED FUEL Co. Ltd 
(Pairs Bilston Harrow. Middiesex. *Phone: Byron 1178. Yead Office 
x 21 in. in in., a 
Se Shirt Lift 47 VICTORIA STREET, WESTMINSTER Q 
eulec 0 ueeze ir 1 
Moulding Machines, table size 16 in.” x Phone: Hockley (Essex) 337 LONDON, S.W.| TEL : ABBey 6255/6 
7 in., chea — 
Broome & Wade E.P.660 Compressor. HOCKLEY FOUNDRY om 
LAWFORD PLANT & MACHINERY, LTD. 
Manningtree 365. co LTD 


HOCKLEY, ESSEX WANTED 


for first class 
SHOTBLAST MACHINES CYLINDER-IRON CASTINGS URGENTLY 
All sizes. Rooms or Cabinets. BY SHELL & ALL MODERN 


Ex stock or prompt delivery. PROCESSES ‘a ee 
Low prices. Discarded Sacks, 
Try us for Quick & reliable delivery 
Spare parts bod — carbide London Address: 5 Osbert Street, S lag Bag Ss; 
Westminster, S.W.1. ° 
Fully on ne free ; Telephone : Victoria 7486 Old Sacking. 
q For good prices and prompt 
tual Manufacturers 
ELECTROGENERATORS LTD. MATERIALS FOR SALE settlement sell to actual users. 
AUSTRALIA ROAD, SLOUGH 
Telephone : SLOUGH 22877 ge JOHN COTTON 
35 years of satisfactory service deliveries.—Smattmax, Oakham — Road, 
(JUTE) LTD. 
ALCIUM SILICIDE. 
___ FOUNDRY FOR C Calcium Silicide—for Finely gronnd NUNBROOK MILLS 


exothermic compositions, etc. (now being MIRFIELD - YORKSHIRE 


N°: -FERROUS JOBBING FOUNDRY, | successfully used by several foundries) at 
p in growing industrial estate. £7,000.| prices which save you money. ToXxans Tel: Mirfield 3306-7 
Enquiries from Pricipals only. Box NF606, | Limirep, 47, High Street, Edgware, Middle. 
Founpry Trape Journat. sex. EDGware 
a STOCK THE LARGEST VARIETY OF 
FOUNDRY LADLES IN THE COUNTRY 
ESSENTI Al CUPOLAS SAND HANDLING 
FANS 
CHAPLETS are the SMALL LININGS : STATIC ul 
things in the FOUNDRY CHARGING MACHINESe T ae = 
but the BEST are NEEDED SPARK ARRESTERS L 2 MOULD Boxes 
WARING BROS. A 
QuALITY JS DEPENDABLE LADLE HOIST E @ BARROWS 
TEST THEM POURING UNITS REQUISITES 
Wrie—DOCK WORKS, BARNSLEY 
KEIGHLEY 4132, | 


Zz 
| 


1960 


-contd, 


and 
Jolverton, 


Foundry Trade Journal, 


all types in Wood and Metal. Quota- 
tions by Quick delivery. Furlon 
poad, Tunstall, Stoke-on-Trent. Tel. 


return. 


CLUETT & O0O.—Patterns of 


May 5, 1960 


PATTERNMAKERS’ 


OR successful castings from your 
plant. Pressurecast matchplates, pre- 


cision wood or metal pattern equipment 


can be purchased quickly, competitively, 
from Booth Bros. EnGingerinc, Baggrave 
Street. Leicester. Tel. 67020 


Tel. Office 2702 Works 5709 


NORTHGATE 
co. LTD. 
* 


Manufacturers of Engi- 


neering Patterns and 
Models 

* 
Quebec St., Darlington 


PATTERNMAKING 


WILLEY & CO. LTD 
ENGINEERS, EXETER 


Makers of First Class 

Wood & Metal Pat- 

terns, Pressure Cast 
Plates, etc. 


Prompt deliveries at 
competitive prices. 


Telephone Exeter 74064 


Mj 


ATTERNS for all branches of Engin- 


eering for Hand and Machine 
Moulding.—Furmston & Lawtor, 
worth. 
PATTERNMAKING 


LARGE CAPACITY AVAILABLE 
IN ALL BRANCHES OF THE TRADE «hall 


MARSDEN, HIND & SON LTD. 


GUIDE BRIDGE WORKS, 
JOHN ST., ASHTON-U-LYNE 
EST. 1929 TEL: ASH 2426 


PATTERNMAKERS 


(Engineering) CO. LTD. 
Shrewsbury Road, London, N.W.10 


PATTERNS 
CASTINGS 


Phone: ELGAR 8031/2 


yyy 


J 


5 HENSHA 
ene: VICTORIA 7 


OHN BURN & CO.(B‘'HAM 


)LTD. 
RMINGHA Mi 
Grems “REQUISITES 


GOOSE LAN 


BLACK SEAM AND HISEGAR 
REFRACTORIES 


Linings, Patchings, Cements, Ground Fireclay, 
Firebricks, Foundry Sands and Compo. 


MIDLAND MONOLITHIC 


E, BARWELL, LEICESTER 


BLACK SEAM 


CRUCIBLE FURNACES 
Coke, Oil or Gas Fired 


Free demonstrations at your works 


FURNACE LINING COMPANY 
Tel. Earl Shelton 2061/2 (2 lines) 


reheated downdrau ght 


LIMITED 
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PATTERNS 


cal half a centur 


C0. LIMITED 


DRYAD STREET, PUTNEY, LONDON. S.W. 


THE WORLD'S LARGEST ENGINEERING MASTER PATTERN MODEL MAKERS 


WRIGHT PLATT 


BIRMINGHAM.LONDON . MANCHESTER 


“EMPIPE WORKS” BISHOPSGATE STREET, BIRMINGHAM, 15 
Telephone : Midland 3411 (7 lines) Telephone : ‘‘ MODEL,”” BIRMINGHAM 


MANUFACTURE BOTH WOODEN AND METAL PATTERN 
EQUIPMENT FROM THE SMALLEST AND MOST INTRICATE, 
UP TO THE VERY LARGEST AND HEAVIEST TYPES 


First class workmanship by modern methods and plant 
enable us to offer reliable, prompt and competitive service 
SEND YOUR ENQUIRIES, LARGE OR SMALL TOs 
B. LEVY & CO. (PATTERNS) LTD., 1-5 OSBERT STREET, LONDON, 5.W.! 
TELEPHONE : VICTORIA 1073 or 7486 


B.LIVY 
COMPANY 


(PATTERNS) 


‘LIMITED 


G 
Woking Tatton orks Metal treatment 
and Drop Forging 


A monthly journal devoted to the properties, uses. 


Prompt attention and high dregree of accu- : : 
testing and treatment of special steels and light 
racy are assured by ordering your pattern alloys, and to forging technique In all its branches, 
equipment from us. In wood or metal. We 2/6d. per copy, 30/- yearly. 


are glad to co-operate with foundry tech- 


niques. Quotations sent by return of post. Write for a specimen copy tc : 


Metal Treatment and Drop Forging 


John Adam House, 17/19, john Adam St., London, W.C.2 
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CHAPLETS & STUDS 


WE ARE THE ORIGINAL MANUFACTURERS IN THIS COUNTRY WITH OVER 30 YEARS’ EXPERIENCE 


PRECISION PRESSWORK CO. LTD. 


(PATENTEES) 
CLIMAX WORKS, COLESHILL STREET, BIRMINGHAM 4, England 
"Phone: Aston Cross 1402 Established 1874 *Grams: Precico. Phone, Birmingham 


‘GREENS’ OF KEIGHLEY 


Specialists in... 


FOUNDRY MELTING 
EQUIPMENT SINGE 1900 


We supply everything from 
stockyard to the mould conveyor 


Send your enquiries to:— 


GEORGE GREEN & CO. 


DEVONSHIRE STREET, KEIGHLEY, YORKS. 
Phone : 2518 KEIGHLEY "Grams : “ CUPOLA” KEIGHLEY 


AGENTS FOR LONDON AND HOME COUNTIES: MOLINEUX FOUNDRY EQ IPMENT LTD., 
MARLBOROU SH ROAD, LONDON, N.19 
AGENTS FOR THE MIDLANDS: R. J. RICHARDSON & SONS LTD., COMMERCIAL STREET, BIRMINGHAM I 


AGENTS FOR SCOTLAND: ALBERT SMITH & CO., 60 ST. ENOCH SQUARE, GLASGOW, C.! 


< | 
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Cores bound with ALMARINE core 
oil can be relied on to be faithful 
replicas of the core box and have 
consistent break-down values. 
ALMARINE is economical too. Only 
a small percentage is required to 
provide an even, free-flowing sand mix 
with long bench life. 


FLETCHER MILLER LTD. ALMA MILLS - MYDE + CHESHIRE 
Telephone: Hyde 3471 (5 lines) Telegrams : EMULSION, HYDE 


\ 


cos 


SINCE 1888 


GUNMETAL e BRASS 
PHOSPHOR-BRONZE 
LEAD-BRONZE 
BRAZING METAL 
MANGANESE-BRONZE 
ALUMINIUM-BRONZE 
NICKEL SILVER » ALUMINIUM 
ALSO SELECTED SCRAP METALS 


A.1.D.. 
A.R.B & ADMIRAL TY 
APPROVED 


THE CITY CASTING & METAL CO. LTD. 


BARFORD STREET + BIRMINGHAM 5 


Telegraphic Address: “Turnings” Birmingham Telephone: MIDLAND 0645 


| 
(ended | 
: 
4 
| 
\ = 
% 
— | 
4 
— 
RE 
e 
| | 
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bea 
This Combined Faceshield and Respirator is a 


new “ Pulsafe”’ idea which has been found over- 
4 comes the objection to wearing goggles and 
respirators in Foundries, This device can be fitted 
with the approved “ Microfilter ’”’ Respirator, a Light 
Fume Respirator and Non-injurious Dust Respirator. 


The EYECARE is a 
general purpose 

_ plastic goggle giving 
excellent protection 
to the eyes. The trans- 
parent p.v.c. framesoftly 
curves to fit the face and 
is generously perforated 
for ventilation. Lens of 


040" and -:060" non- 
THESE ARE pRopucts — easily 


* A large range of protective equipment is available, 
leaflets will be gladly sent on request. 


SAFETY PRODUCTS LIMITED 


HOLMETHORPE AVENUE: REDHILL SURREY 


Welding advice and supervision 
is just part of the 


(Palmer X-Ray 
inspection 
service 


A word in time, a Palmer word in time, ensures first-class 
certificate-worthy welding every time. Come to Palmer for 
welding advice and supervision as well as inspection by 
either X- or Gamma-Ray. Or better still, phone or write 
Palmer and Palmer will come to you—promptly. 


Palmer Aero Products Ltd. 


PENFOLD STREET - LONDON N.W:-8 
AERO PRODUCTS DIVISION - BTR INDUSTRIES LIMITED 


6/2770 


960 
\ 
- 
| — 
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Branches at: 


BLACKINGS, PLUMBAGOS, COAL 
DUSTS, for all classes of work, and all 
other necessities for foundry practice. 


WM. CUMMING & CO., 


Head Office : KELVINVALE MILLS, MARYHILL, GLASGOW, N.W. 


DESULFUROL 


: cuts reject rates 


*MANY 
NON-FERROUS 
FOUNDRIES 


have found that by adding 


DESULFUROL 


to their gas oil or residual fuel oil, 
rejects due to sulphur contami- 
nation, are very substantially 
reduced. 


Details from : 


COMBUSTION CHEMICALS L* 


Fuel Technologists, 
33 Dorset Square, London, N.W.1 


Telephone: Paddington 2893 and 5954 


Suppliers of combustion additives and fuel treatments 
to the Services, the Central Electricity Generating 
Board and leading industrial installations. 


COKE 


FOR ALL PURPOSES 
CAWOOD WHARTON & CO. LTD. 


“SOUTHLANDS” ST. MARTIN’S HOUSE, 
HARROGATE. LONDON, S.E.18 
TEL. TEL. 
Harrogate 6860 Woolwich 5232 


MAY 5, 1960 Mé 
LTD. | | 
CHESTERFIELD, DEEPFIELDS AND FALKIRK. 
FURNACES (Crucible), SAND 
MIXERS, ELECTRIC RIDDLES, 
and MOULDING MACHINES 
(Jolt and Hand Rammed). 
(MANCHESTER) LTD. 
31, QUAY STREET, MANCHESTER, 3. 
The 
SPRIGS 
CHAPLETS — STUDS ” 
*PHONE BLACKFRIARS 9510 R 
FOR ALL FOUNDRY SUPPLIES | * 
DIAMOND 
SUPER-RAPID 
CRUCIBLES 
Special glazing 
T.S. WILSON & CO. 
(GRAPHITE) LTD. so 
16 PHILPOT LANE, LONDON 
EC3 
GRAVESEND, KENT. Tel. MAN 8138/9 
THE HOUSE FOR QUALITY 
STOCKISTS 
Kee 
OF 
FOUNDRY 
REQUISITES PR 
Vict 
Black 
& CO. (STOCKPORT) LTD. 
CHESTERGATE, STOCKPORT. EQUIPMENT 
TEL. STO. 4765 om 


MAY 5, 1960 FOUNDRY 


COMPRESSORS & EXHAUSTERS 


FOR AIR AND GASES 


These vertical double-acting crosshead type compressors are 
built as single and two-stage machines for pressures up to 40 and 
20 Ibs. per sq. in. They are built in a range of sizes for 
capacities up to’4,000 and 2,000 cu. ft. per minute respectively. 


For particulars of these machines and for other types write to: Ref. Y 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH 
Telegrams: ** Reavell Ipswich" ‘Phone: Ipswich 56124 (3 lines) 


4 


CONTACT THE SPECIALISTS 
FOR 


CHEMPRODUX 


BENTONITES 


SODIUM-BASED AND CALCIUM-BASED 


* 

REDUCE IMPROVE 
YOUR . YOUR 
COSTINGS @ CASTINGS 
* 


Excel in quality and consistency 
Keen prices backed by willing and efficient service 
Good stocks held 


You should enquire now for full 
details and quotations from :— 


PRODUCTION CHEMICALS (Rochdale) LTD. 


Victoria Buildings, 32 Deansgate, Manchester 3 
Telephone : Telegrams/Cables : 
Blackfriars 3396 & 385! © Chemprodux, Manchester 
INT. TELEX : 66-330 
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St. Georges 
SHOT 


BLAST 
ROOMS 


All types of WHEEL or 
COMPRESSED AIR PLANTS 


ST. GEORGES ENGINEERS LTD. 


ST. ORDSALL LANE, 
GEORGES TRAFFORD BRIDGE, 


MANCHESTER 5. 
Telephone : Trafford Park 1207 (4 lines) 
Telegrams : ‘Georgic’, Manchester 5, 


rmission of Robert Jenkins & Co. Ltd., Rotherham. 
Two operators can work 
independently in separate rooms 
or together in one large room. 
Over 50 years’ experience 
embodied in design and 
manufacture. 


| | 
| | 


Page Nos. 
Ace Heaters (Hy-Lo), Ltd. — 
Air Control Installations Ld. — 
Albion Diemakers, Ltd. .. — 


J Co. 
(Glenpark), Ltd. 
Allen, W. G., & Sons 
Ltd. . 
MacLellan 
Al Poimadie), Ltd.. 
Amber Oils, Ltd. .. 24 
Anderson-Grice Co., 
Annealers, Ltd. — 
Whitworth 
(M.1.), L 
Armstrong Whitworin & Co. 
Pneu. Tools), Ltd. 
worth Ross Co., Ltd. = 
Aske, Wm., & Co., Ltd. .. — 
Associated Electrical Indus- 
tires, Ltd. (Motor & Con- 
trol Gear Division) oo 
Ass. Lead Mfrs., Ltd. 
Association of “Light Alloy 
Refiners, Ltd. 
Atlas Copco ( (G.B.) ‘Ltda... 
August’s, Ltd ni 
Austin, E., & ‘Sons, i“ .. = 


Badische Maschinenfabrik 


A.- 27 
Bairds & Scottish Steel, Ltd. 
Baker Perkins, Ltd. 571 
Ballard, F. J., & Co., Ltd.. -- 


H. G., & Co. (Gloves) 


Berk, F. W., & Co., Ltd... — 
Bilston Shot & Grit Co., Ltd. — 
Bilston Stove & Steel Truck 

Co., Ltd. 20 
Birkett, F. w., & Co.,  — 
Birlec-Efco (Melting), Ltd. — 
Birlec, Ltd. -- 
B.L.X., Ltd. 
Black & Decker, Ltd — 
Blackwell's Metallurgical 

Works, Ltd. 
Block & Anderson, Ltd. .. — 
Bloomer-Holt, Ltd. 
Boydell, E., & Co.,Ltd. .. — 
Bradbury, John, & Co. 

(Stockport), Ltd. 46 
Bradley & Foster, Ltd. .. — 
= Acheson Electrodes, 


British Aero Components Ld. 
= Electrical Repairs, 


British Foundry Units, Ltd. 18 
British Industrial Sand Ltd. — 
British Iron & Steel Federa- 

tion 
British MonoRail, Lid. .. — 
British Moulding Machine 

Co., Ltd. .. 1 
British Oxygen Co., Ltd. o— 
British Ronceray, Ltd. — 
British Shotblast & Engi- 

neering Co., L 
Broadwell Engineering, — 
Broom & Wade, Ltd. — 
Buckland Sand & Silica Co., 

Ltd. 

Burn, John, ‘& Co. (B’ham), 

Ltd. <A 
Busby Bros., Ltd. .. = 
Carborundum Co., Lid. .. — 
Catalin, Ltd. 12 
Cawood Wharton & ‘Co., Ltd. 46 
Chetham Co. , Ltd. 
Ciba (A.R.L.), Ltd. — 
a Casting 4 Metal Co., Ltd. 44 

Clayton Crane & Hoist Co.Ld. — 
Cohen, Geo., Sons & Co., 

Ltd. 
Coleman- Wallwork Co., Ltd. — 
Combustion Chemicals, Ltd. 46 
Consolidated Pneumatic Tool 

Co., Ltd. .. — 
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Cupodel, Ltd. 

Dallow Lambert & Co., Ltd. 
Derby & Co., Ltd. 

Distillers Co., Ltd., The 
Engineering Co., 


Dowler, H. Engineers & 
Pattern Makers, Ltd. 
Dowson & Mason, Ltd. 
Dunford & Elliott, 
Durrans, James, & Sons, Ltd. 
Dustraction, Ltd. . 
Dustuctor Co., Ltd. 


Electrical 
Assoc. 
Elliott, E., & Co., Lid. 
Engineering Services (Man- 
chester), Ltd. 
Escol Products, Ltd. 
Evans, James, & Co., Ltd. 
Evans, Stanley N., Ltd. 
Evershed & Vignoles, Ltd. 
Eyre Smelting Co., Ltd. .. 


F. & M. Supplies, Ltd. 
Felco Hoists, Ltd. .. 
Fellows & Darby, Ltd. 
Fischer, George, Ltd. 
Fisher-Foundries, Ltd. 
Fletcher Miller, Ltd. 

Flextol En Co., Lid. 
ngineering Co. he 


Equipment, Ltd. 


Foundry 
(Baillot), L 

Foundry & Metallurgical 
Equipment Co., Ltd. 

— Plant & Machinery, 


a. Services, Ltd. 30 & 31 

Foundry Suppliers, Ltd. .. — 

Foxboro-Yoxall, Ltd. 

Franklin Furnaces, Ltd. 

Fuel & MetaHurgical Pro- 
cesses, Ltd. 

Fullers’ Earth Union, Ltd., 
The 


Constructional Engineerin 
Co., Ltd., The 32 
Controlled Heat & Air, Ltd. 20 
Cooke, Bailey, Ltd. = 
Cox & Danks, Ltd. _ 
Crockett Lowe, Ltd. _ 
Cumming, Wnm., & Co., Ltd. 46 


| 


G.W Furnaces, 1 Ltd. 

Gadd, T 

Gas 

General Refractories, Lt. 

Gilbert, G. & R., Ltd. 

Gliksten, J., & Son, Ltd. 

Goodyear Tyre & Rubber 
Co., Ltd. 

Green, E., & Son, Ltd. 

Green, Geo., & Co.. 
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FULBOND 4A 
FULBOND 4A combines very high g 
rapid bond development. It is not sensi 
increase of moisture within the working ran 
ing sands. One of its special features is that 1 
easy collapsibility of the sand at the knock-out. 
Practice Recommendations 
For every kind of green sand practice. 
For dry sand practice in medium to high clay content 
natural sands. 
For green and dry sand practice based on natural 
sands where the moisture content varies. 
Where milling time is short and intensive mixing 
cannot be given. 
To reduce the danget of cracked castings, especially 
in malleable iron. 
To increase the green strength of organically bonded 
core sands. 


FULBOND 2 
FULBOND 2 has high dry strength, good green strength 
and develops its bond quickly. It can be used in either 
green OF dry sand practice in semi-synthetic and natural 
moulding sands. 
Practice Recommendations 
For green and dry sand work, especially in unit systems. 
For preparing loam sand or increasing the clay content 
of natural loam sands. 
For increasing the green strength of sodium silicate 
sands and adjusting the breakdown properties. 
For boosting the green strength of both organic 
and inorganic sands. 
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QUICK DELIVERIES 

OF CHILLED IRON 
SHOT, “DURABRASIV« 
STEEL SHOT, ‘ 
“BLASTYTE” AND CRUS 
FRUIT STONE 


SONS 


"Photograph by kind permission of Humber Lid., Cover COMMERCIAL ST-BIRMINGHAM-I- 


PHONE MID 2281 P.BX 
ec men’s eee MEMSER OF THE STAVELEY COAL & IRON CO., LTD. GROUP 
A MEMSE be 
plants supplied to Humber Ltd., Coventry, 
In their new Hardening Shop. 


&2 Co. LTO. 


Abbey House, 2 8, Victoria Street, London, S. 
NEWHAM HALL MIDDLESBROUGH 
for SAND TESTING EQUIPMENT 
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‘Collin’ Improved Foundry Ladles—‘ Perfect’ Chilli 
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